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Preface 

This publication incorporates the lessons learned within the first three years of the Hellenic Hydrocarbon 
Resources Management (HHRM) activities. Since the end of 2016 the company has been the custodian of 
the concessions for exploration and exploitation of hydrocarbons in Greece, managing both the pre-HHRM 
as well as the newly-awarded concessions. 

During the last three years, being the representative of the Greek State, HHRM has dynamically evolved 
through a pro-active and experienced new staff. At the same time, it has recently completed a major IT 
infrastructure upgrade and set-up which is essential in order for the company to carry out its demanding 
task and to undertake challenging business projects. These actions have supported HHRM towards 
developing new strategies based on international standards with the purpose of meeting the industry 
challenges and hold discussions on equal terms. 

Last but not least, this publication not only does it offer an ideal platform for its skilled experts to share 
their knowledge and experience, but it is also a guide for future employees and a handbook for those 
familiar with the subject. Additionally, it is an interesting read for anyone keen on learning more about 
hydrocarbon exploration and exploitation in Greece; a business that has only recently begun to develop 
but indeed it is a promising one too. 
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Summary 

This collection of economic and legal-focused articles has been prepared by the Hellenic Hydrocarbons 
Resources Management (HHRM), and largely reflects the company’s everyday tasks and obligations. It 
does not cover however, the company's other areas of work and business structure, which are equally 
important and concerns geology, geophysics and hydrocarbon fields. 

The geographical position of the country in conjunction with the recent techno-economic developments in 
the Eastern Mediterranean and how these developments relate to its activities are reviewed at the beginning 
of this book, followed by an overview of the area; its geological and geographical uniqueness, the 
hydrocarbon exploration history of the country through the recent decades and the current situation of the 
concessions. A review of the legal framework over a period of 30 years is also presented here. 
Environmental legislation and how the environmental control is exercised, focusing inter alia on the 
singularities and differences in land and sea areas are also touched upon. An analysis of the highly skilled 
human resources, their contribution to HHRM’s activities and the positive economic impact of the activity 
of HHRM is included too. Finally, at the end of this book, there is an in-depth analysis of how the highly 
skilled workforce contributes to the development of such activities and the economic impact of HHRM’s 
activities. 
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Introduction 

At a time when sustainable development is a fundamental prerequisite for economic growth, hydrocarbon 
exploration is an important element of the energy mix of the Greek economy. Major gas pipeline projects, 
such as the Trans-Adriatic Pipeline (TAP), the Greece-Bulgaria Interconnection Pipeline (IGB) and the 
Eastern Mediterranean Pipeline (EastMed), highlight the importance of gas for Greece and the wider 
region. In this sense, geosciences, technology and economics are important components at every stage of 
hydrocarbon exploration in the country, from the first exploration phase of a concession block to the 
production and transportation of gas or oil. Successful hydrocarbon exploration in Greece could drastically 
change the country's energy security and supply programme and contribute to a smooth transition to new 
low-carbon footprint energy sources. 

In reality, reduction of gas emissions is essentially related to reduction of carbon generation, which 
requires careful financial and technical management of the lignite replacement from other energy sources. 
For this reason, gas consumption will increase and hydrocarbon surveys should be carried out without 
delay so that the time window for the gradual reduction of lignite use by 2028 will coincide with the end 
of the hydrocarbon exploration phase and the commencement of the hydrocarbon exploration phase; that 
is, in five to seven years from now. 

The energy mix in Greece is still dominated by oil. Petroleum products dominated the transportation sector 
and accounted for 97%, while the remaining 3% was biofuels and gas for electricity production (2016 
data). Oil-fueled power plants accounted for 11% of the total electricity production in 2016. The 
dependence of the electricity grid on oil for the Greek islands and on lignite for mainland Greece, is 
gradually diminishing due to cable interconnections and the development of alternative energy sources 
such as wind and solar. Nowadays however, this is not sufficient enough to replace the necessary quantities 
of oil, needed for transportation and heavy industrial operations. It is worth noting that Greece is a net 
exporter of petroleum products thanks to its strong refining capacity, despite low crude oil production. 
Onshore and offshore drilling over the next five to seven years will allow to assess the percentage of import 
replacement by domestic production. Hydrocarbon discoveries of at least 500 million barrels of oil 
equivalent would signal drastic commercial developments for the country. In this case, investments by 
large international companies will be important towards the development of the Greek economy and to 
provide increased added value. 

Regarding gas, recently in Greece interest in exploration has been revived, especially following the 
discoveries in the Southeast Mediterranean. The large gas-field discoveries in Israel, Egypt and Cyprus in 
conjunction with the completion of the Trans Adriatic Pipeline (TAP) project, which will transport gas 
from the Caspian Sea region to Europe, all these constitute one of the largest energy supply projects in 
Europe. Similarly, hydrocarbon exploration in Western and Southern Greece, together with the 
construction of the East Med pipeline, which is another major European energy supply programme, will 
also make a significant contribution, thus making Greece one of the most important geostrategic areas. 
Many geological formations in the southern Ionian Sea and especially of in offshore regions of Southwest 
and Western Crete resemble the Zohr field in Egypt, the fields of Aphrodite, Calypso, Glafkos and the 
geological structures of Onesiphoros in Cyprus or the Leviathan in Israel. This is important for Greece in 
attracting exploration interest in the country. It should also be noted that deep-sea exploration in the Greek 
waters, similar to or greater than those in the Southeastern Mediterranean or the Black Sea, will set Greece 
into spearheading the drilling, safety and production technology for which HHRM, as the competent 
authority of the country has already implemented, applying any technical and legal decisions in 
compliance with the Greek and European legislation. 

 



12 

Reduction in carbon dependency is strongly associated with the controlled conservation of traditional 
energy sources due to their high energy efficiency compared to the alternatives. It is particularly important 
to take into account the role of land and sea transportation (which accounts for 65% of energy 
consumption) and energy-intensive industries play in oil consumption. This makes the use of oil still 
essential and the use of gas even more. As Greece enters a period of change in its energy mix, it is pursuing 
European goals to maximise its share of RES, and it is therefore necessary to reduce its energy dependency, 
which has reached the high level of 71%. However, boosting energy independence can not only come from 
the development of renewables and improved energy efficiency but at the same time it requires exploitation 
of domestic hydrocarbons, whose consumption is not likely to decline significantly in the coming years 
(55% estimated for 2040 from 65% today). 

As the use of natural gas will be increasing while at the same time lignite – the domestic energy source – 
is being withdrawn, the discovery of gas fields becomes imperative. For this reason, Greece should, within 
the next few years, make every effort to produce natural gas from its own reserves so that it can gradually 
cover most, or even all, of its consumption (5-8 BCM / year). 

From a geopolitical point of view, these activities strengthen the country's negotiating capacity with a 
direct positive economic impact. The benefits of reducing our energy dependence are manifold, since the 
whole process involves increasing private investment and creating many new jobs, while in the long run 
it leads to a considerable reduction in today's very high energy costs. The high energy dependency of our 
country is the "Achilles' heel" of the economy, acting as a hindrance to its growth and contributing to the 
weakening of its geo-strategic position, whilst being over-dependent on third countries for its energy 
supply. 

Today, the timing for successful hydrocarbon exploration in Greece is ideal and can contribute to the 
development of the Greek economy. Exploration and exploitation activities require long-term investment 
(25 to 30 years), and Greece will need a highly-skilled workforce, equivalent to that of international oil 
and gas exploration and exploitation companies. The growth of the sector will bring new business 
opportunities to revitalise the Greek industry. It is one of the massive challenges for the coming years, and 
HHRM contributes to this wave of innovation. 

 Yannis Bassias 
 HHRM SA President and CEO 
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Beyond the search for hydrocarbons in Greece 

by Yannis Bassias 

Introduction 

At a time where sustainable development is a fundamental requirement for economic growth and 
development, hydrocarbon exploration –  and in particular natural gas exploration – sets out to be a primary 
element of the Greek economy’s energy mix in tandem with specific gas pipeline projects such as the 
Trans-Adriatic Pipeline, the Interconnector Greece-Bulgaria (IGB), and the East Med Pipeline.  

In that sense, geosciences, technology and economics are important in every stage of the exploration 
projects in Greece, from the first exploration phase of a concession area during the basic desktop 
geological, geophysical and economical studies, to the production period and the transportation of gas or 
oil. Needless to say, given the long-term investments in the E&P industry, there will have to be efficient 
and well-organised training plans in place that will allow Greece to build a competitive workforce, by far 
a priority for this sustainable development. The present analysis explores the technical reasons and 
financial parameters which have recently brought the hydrocarbon exploration in Greece at the forefront 
of the Mediterranean and international scene (Fig.1). 

 
Figure 1: Geographical distribution of the concessions around the Mediterranean (black polygons). Exploration concessions onshore and 
offshore Greece (deep blue). Areas of recent HHRM studies and evaluation of additional oil and gas offshore potential (light blue). 
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Five parameters for the attractiveness of the hydrocarbon potential in Greece 

Although the volumes of gas discovered in the Southeast Mediterranean are not yet sufficient in order to 
convey the necessary investments for production and transportation, Greece at the western border of east 
Mediterranean has already an important place in the regional process. A combination of technical and 
economic parameters contributed so that Greece becomes an integral part of the recent gas bonanza of the 
Southeast Mediterranean. The parameters are summarised as follows: 

• Recent discoveries of gas in the Southeast Mediterranean and Black Sea. 

• New geological concept model added since 2015 in the Southeast Mediterranean. 

• Progressive improvement of deep and ultra-deep drilling technologies around the world. 

• Natural gas increasing its commercial importance internationally. 

• Diversification of gas supply for the European market. 

These parameters control, to a large extent, all steps from exploration and production to transportation of 
gas in the area and contribute in shaping the present geopolitical scene. Each one of these parameters will 
be analysed below. 

Recent discoveries of gas in the Southeast Mediterranean 

The Eastern Mediterranean has recently become a hydrocarbons hotspot for exploration, production and 
transportation. Ultimately recoverable reserves of more than 80 Tcf (trillion cubic feet) of gas were 
discovered in the last decade in Egypt, Israel and Cyprus. Two fields dominate the area, Zohr in Egypt (30 
Tcf) and Leviathan in Israel (22 Tcf) (Fig. 2). These two fields had technical rates of success above 60%, 
with commercial interest rates reaching 50% (Ford, 2017). These exceptional rates made the area very 
attractive and initiated large interest in the petroleum industry.  

After declaration of the field’s commerciality, natural gas markets were secured and production followed. 
In the case of Zohr, natural gas was transported ashore Egypt just two and a half years after the discovery. 
ENI operated Zohr thanks to the creation of revenue through sales to BP, Rosneft and Mubadala 
(Shirkhani, 2018). Similarly, today the Tamar field exports gas via an undersea pipeline to Israeli facilities 
while the recent development plans of Energean Oil and Gas target to transport gas ashore from the Israeli 
fields of Karish and Tanin.  

Despite the fact that the Aphrodite field in Cyprus can be routed in the following years to Egypt, there are 
no confirmed plans for the other two Cypriot fields of Calypso and Glafkos. Furthermore, the Maritime 
Gaza discovery offshore Palestine is stranded, while Lebanon plans to develop its Levant basin potential 
through a consortium of ENI, Total and Novatek, as well as new bidding rounds. 
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Figure 2: Leviathan and Zohr discoveries in 2010 and 2015 respectively, initiated the large interest of the petroleum industry for the SE 
Mediterranean. Note the recent pipeline projects in the area and the planned connection of Aphrodite with Zohr facilities. 

While the exploration investments continue, the midstream side is reticent to invest heavily in development 
and transportation, because the total volumes discovered – and especially those exploitable – in the SE 
Mediterranean are not sufficient enough to support long-term investments. Consequently, more 
discoveries are expected in order to balance midstream investment before the area is raised in the list of a 
new gas province. 

A new geological concept model added since 2015 in the Southeast Mediterranean 

The high success rates of biogenic gas discoveries (95-99% methane) in the higher Levant basin 
sandstones, mainly from the Oligocene epoch, led to the intensive search of gas in clastic habitat of 
hydrocarbons (Ford, 2017). With the introduction of carbonates as a potential reservoir lithology in the 
Eastern Mediterranean and its high success rates, a second petroleum system was added next to that of the 
clastic Levant sandstones and Nile Delta (USGS, 2010). This second rock habitat of hydrocarbons 
contributed considerably to the attractiveness of the area.  

Initially, the industry focused in the Herodotus Basin featuring carbonate build-ups around the 
promontories and the deeper slopes of the Eratosthenes Mount. However, thick Miocene to Cretaceous 
reservoirs like those of Zohr (Egypt), Calypso and Glafkos (Cyprus) are expected further west. In that 
sense, both the Ionian Sea subsurface and that situated west and south of Crete have large geological 
similarities with the subsurface hosting Zohr, namely Calypso, Onesiphoros or Glafkos (Fig. 3). There are 
also other geological structures which resemble those of the Aphrodite or Leviathan reservoirs which have 
a different geological habitat. 



16 

This development upgraded the position of Greece in the energy map in the wider region of the 
Mediterranean. Most of the gas reservoirs of the SE Mediterranean were discovered in the last ten years 
with deep boreholes in deep waters by companies with international exploration and production 
experience, financial exposure and strong environmental concern. The evaluation and selection of 
operators for the exploration/production Lease Agreements in Greece adopted the above-mentioned 
criteria and took in consideration the exploration track record of operators in the Levant and Herodotus 
basins. 

 
Figure 3: Left: Reprocessed seismic sections (published in NVentures, Mediterranean and Europe Exploration/New Ventures Activity 
Reports, September 2017, January 2018, June 2019). South of Crete analogue geological structure (Source: HHRM Reports, May 2017). 
Right: Large geological structures south and west of Crete with possible build-ups and reef features similar to those of the fields bearing gas 
in the Southeast Mediterranean. A number of similar structures were identified in the Central Ionian Sea. 

Progressive improvement of deep and ultra-deep drilling technologies 

Hydrocarbon exploration in Western and southern Greece, is also part of a European energy supply plan 
of geostrategic importance. However, one of the main differences between western Greece offshore and 
the eastern parts of the Mediterranean, as well as with the western part of the Black Sea, lies in the fact 
that water depths in the south Ionian Sea and south of Crete are much deeper (Fig. 4). This has an important 
technical and financial impact on exploration and production since it will demand long-term research, 
solid financial capacity, international technical experience and environmental awareness. Only a few 
companies or international consortia can guarantee these requirements which are taken in consideration 
by HHRM for the evaluation and selection of operators in Greece. 
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Figure 4: From 1 to 3, the average water depth increases from 1,600 metres (1: Southeast Mediterranean), to 2,000 metres (2: Black Sea), 
and 2,900 metres (3: Central Ionian Sea and West and South of Crete). Gas discoveries are on production (1), under development for 
production (2) and on exploration phase (3). 

1. The future of ultra-deepwater projects 

In the recent past, shallow water would be described as up to 90-120 metres deep, but currently anything 
under 300 metres could be described as shallow water while midwater ranges from 300-1,500 metres. 
Deepwater is considered to be anything more than 1,500 metres up to 2,100 metres while ultra-deep 
drilling refers to depths below 2,100 metres. It should not be surprising that in the near future these limits 
would need to be updated by a few hundred extra metres of depth added to them. The offshore exploration 
for oil and gas, in water depths ranging between 2,500 metres and 3,500 metres, will place Greece on top 
of the newest technological applications as well as safety measures for drilling and offshore installations.  

New geophysical and drilling technologies can now plan, design and drill at 3,000 metres of water depth, 
penetrating another 2,000 to 3,000 metres of rock before initiating production. (Fig. 5a and 5b). In the 
deep waters of Greece some potential targets identified are buried in rocks beneath 1,500 to 2,000 metres 
of water. The majority of targets (according to the geophysical imaging) are situated in water depths 
exceeding 2,500 metres while several other targets are situated at depths below 3,500 of water (Fig. 6). 
Ultra-deep waters below 3,000 metres are considered today at the edge of the technological innovations 
while ten years ago it was impossible to plan drilling and installations at depths exceeding 3,000 metres 
of water and fifty years ago, it was unthinkable to drill below 50 metres of water. Environmental 
conditions, hydrates, rig size, riser damage, well control and drilling techniques are the major factors 
affecting drilling operations, production, day rates, drilling performance, efficiency and cost of drilling 
operations. In technical terms, ultra-deepwater drilling challenges include the wellhead difficulties into silt 
or mud, wellbore stability issues, high pressure leading to loss of fluid circulation and differential sticking 
due to seabed composition (Cummings et al., 2014).  

A series of technological advances have allowed control of high-water pressure, gas overpressure 
management and porosity changes with increasing depth, as well as the load of risers and the use of lighter 
metal alloys and deep-water robotics. It is also important to mention the significant advances in modelling 
weather conditions on the surface of the sea, and the availability or construction of drilling vessels for such 
water depths. The Offshore Safety team of HHRM follows closely these topics, especially through its 
cooperation with other international bodies and the companies concerned. 
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2. The cost of ultra-deepwater investment 

When we look at the return on investment (ROI), discoveries per field of at least 500 million barrels of oil 
equivalent (boe) – around 3 trillion cubic feet (Tcf) – would justify possible commercial developments. 
Needless to say, that one borehole is not sufficient to give clear indications on the reservoir volumes. Three 
to four wells will have to be drilled per prospective area, with a total cost exceeding US$700 million, 
especially if high pressures will be encountered in the deep-buried reservoirs. Further, after declaration of 
commerciality, when a reservoir is finally considered exploitable, the investment associated to the 
development and production is set at a scale of billions USD. 

Exploration projects will not necessarily be extremely expensive. Projects located at 1,500 metres of water 
can now be developed below $27 per boe. At a depth of 4,000 metres, cost could increase by about 25%, 
or an extra $4 to $5 per boe. This in fact, makes decision-making easier for major companies to start 
building an extended portfolio of frontier acreage beyond 3,000 metres of water depth. However, in pre-
salt areas, like those of west and south of Crete, the possibility of having high levels of CO2 can make the 
offshore separation necessary and expensive and such investments would be possible only in a 
consolidated downstream market where large natural gas reservoirs are discovered. The experience of 
Brazil is more than informative for such environments (Chetwynd, 2019; dos Santos Jr. and dos Santos, 
2018). 

There is no doubt that projects with this amplitude will contribute to the economic development objectives 
of the country. In this new industrial and technological environment, emerging business opportunities both 
in the secondary and the tertiary sectors also give rise to the need for a skilled manpower which does not 
exist in Greece today. Summarising, one of the major challenges Greece will face in the next twenty years, 
is going to be how to make the most out of this wave of technological innovation for knowledge, 
employment and also how to diversify the Greek maritime industry.  

 
Figure 5a: Progressive improvement of deep-water drilling and production since the 70s and expected development for the next five years at 
water depths exceeding 3,000 metres. Inset: In several cases as ultradeep-water operations get further outboard, geology becomes simpler 
due to the absence of salt and complex tectonics (Source: Shell annual reports). 
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Figure 5b: Global offshore gas production by water depth category projected until 2040. Note that global demand will require almost 20 
million BOE (barrels oil equivalent) per day produced from ultra-deep and very ultra-deep offshore environments, while today is around 5 
million BOE per day (Source: IEA, 2019). 

 
Figure 6: Yellow shades represent seabed depths of less than 3,000 metres. Blue shades represent seabed depths greater than 3,000 metres. 
In contrast to the Ionian platform concessions (white polygons west of Corfu, top left of the figure), a large part of the concessions southwest 
of Crete has depths less than 3,000 metres (white polygons west and southwest of Crete). Exploration will progressively move from north to 
south and from the shallower (yellow colour, less than 1,000 metres) to significant water depths (dark blue colour, more than 3,000 metres). 
New areas of interest (red polygons) (Source: HHRM bathymetry database). 
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3. Offshore Safety and awareness 

Under this light, the technological advances, legal framework, emergency planning and insurance policies 
will be continuously updated. The supervision of the installations and drilling itself enter directly in the 
areas of monitoring and supervision that HHRM exercises on the operators in Greece under the Offshore 
Safety European Directive (HHRM, 2019). It is extremely important that the selected companies or 
consortia operating in Greece have certified experience in deep and ultra-deep-water exploration 
technologies and satisfy all the necessary technical and financial guaranties for the safety of offshore 
operations. The aforementioned criteria, together with the size of the reservoir and the economic 
commerciality are crucial for the evaluation of the proposals of a company or consortium. As a 
consequence, consortia of companies share the investment burden for exploration and development costs 
of reservoirs, and this has also been the case in Greece for all the concessions awarded (Fig. 7). 

 
Figure 7: Update of the awarded licences in December 2019. 
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Natural gas increasing commercial importance 

The international needs for energy have increased dramatically in the last decade with gas representing 
45% of this raise. In parallel, the carbon signature reduction and the growth of Renewables is expected to 
replace part of the oil used for electricity and transportation. This in turn amplifies the importance of gas 
in the global energy mix. The combined effect of the aforementioned changes led to a raise in gas 
production from offshore drilling of almost 30% of the global demand in the last five years. Since 
technological limitations of exploration in prospects buried under very deep-water environments have been 
overcome, the industry focusses today in ultra-deep waters, aiming to produce a large part of gas from 
such marine environments in the near future. Major interest around the globe, led inter alia to the 
discoveries of Eastern Mediterranean gas fields (Zohr, Leviathan, Tamar, Aphrodite, Calypso, Glafkos) as 
well as in the western Black Sea after the Neptun deep gas discovery (Essau, 2018). For the period of 
2019-2024, IEA forecasts an increase of 1.6% in gas consumption per year. When compared to the 4.6% 
increase in 2018, this reduction is related to the weak economic growth and the milder weather conditions. 
Although lower than 2018, the demand for gas is expected to increase globally, leading to more ultra-
deep-water exploration and production. 

Diversification of gas supply for the European market 

Under this scheme, having a secure supply of energy is crucial for the well-being of European citizens and 
the economy. The European Union exerts efforts to ensure that energy supplies are uninterrupted and 
energy costs for the consumer remain stable. In response to the political crisis in Ukraine a few years ago 
and the overall importance of a stable and abundant supply of energy for the EU’s citizens and economy, 
the European Commission released its energy security strategy in 2014 (European Union, 2017). This 
strategy was based on an in-depth study of Member States’ energy dependence in order to address medium 
and long-term security of supply challenges (Tusk, 2014; European Commission 2011, 2017) 

According to the statistics, the European Union is a net importer (imports higher than exports) of energy 
products. Crude oil largely dominated EU imports in energy products with a 70% share in the first semester 
of 2018, followed by natural gas in gaseous state with a 20% share. One of the key objectives of EU’s 
Energy Union policy, is to reduce its dependency on individual suppliers and diversify suppliers, sources 
and routes. Imports of gas to Europe in 2016 raised to 230 bcm with 49 bcm of gas and LNG originating 
from Algeria, 107 bcm from Norway via a pipeline and 74 bcm from Russia via a pipeline. According to 
Platts Analytics, supply from Russia to Europe ramped up in 2017 as domestic European production 
declined and this seems to continue into the next decade. In 2017 the net share of imports from Russia 
reached a 38,2% share, while in 2018 it is expected to close at 42%. Under this spectrum, the volumes of 
gas discovered in the Eastern Mediterranean could find their way to Europe, provided that further 
discoveries will come to support the necessary investment for infrastructure such as pipelines or LNG 
facilities. Although Iran and Iraq are two countries with vast gas reserves, they do not currently hold 
prospects of major-scale natural gas export infrastructure. 

a) The debate on LNG vs Pipelines is not a case study only for the EastMed project 

Another critical issue in the chain of energy flows, is linked to the selection of the preferred transportation 
technology. The cost incurred during the exploration period (geophysical research and drilling) varies by 
project and can be close or above one billion euros or dollars. Development and exploitation of a producing 
field is often a multiple of that cost. At the stage of declaration of commerciality, the companies take into 
serious consideration the cost of transportation either with the construction of a gas pipeline or via LNG. 
In the case of supplying gas to Europe from Southeast Mediterranean, the EastMed offshore pipeline is an 
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alternative to the construction of new LNG terminals and other facilities. However, it has a number of 
advantages and disadvantages.  

The political vision is valid as European companies prefer to diversify their risk. The technical difficulties 
can be overcome, but as far as the discovered gas reserves are not yet economically sufficient, neither 
option is yet decided by the market. A pipeline to Europe via Italy would cost more than €7 billion and the 
funding of a new LNG terminal in the SE Mediterranean would cost around €3 billion (Petroleum 
Economist, 2019). In any case, both options are too expensive to make the existing volumes of gas 
available in the SE Mediterranean competitive. Alternatively, the existing LNG plants in Egypt are still 
competitive, in place, and sufficient to absorb today part of the available gas in the region. From the 
reserves perspective, Glafkos, the most recent well drilled in Cyprus offshore drilled early in 2019, 
encountered a gas bearing reservoir of 5 to 8 Tcf (estimated) below water depths of just over 2.000 metres. 
Together with Aphrodite’s 4,5 Tcf and Calypso’s 6 Tcf, at shallower water depths, these three discoveries 
of similar volumetrics do not satisfy the economic criteria of the operators to proceed with production and 
transportation (Middle East Petroleum and Economic Publications, 2019, Upstream Oil and Gas, March 
2019). Decisions at this stage are based in general on P90 probability of success (restrained recoverable 
reserves rather than P50 (median or average recoverable reserves). The area is still considered “frontier” 
with remote locations from the coast, important water depths and/or absence of infrastructure. In such 
cases additional reserves must be discovered before the market considers economical to invest in onshore 
logistics facilities, production facilities, pipeline construction or LNG terminals. It is considered by the 
industry that the necessary volumes of gas to support construction of LNG facilities in Cyprus requires 
probably 3 more discoveries of comparable volumetrics. However, the connection with Leviathan 
reservoirs could make the necessary volumes available. 

The necessary volume of reserves is a limitation for both pipeline or LNG terminal construction. In the 
case of the EastMed pipeline (IGI Poseidon, 2017), the total length is approximately 1.200 miles departing 
from the field of Leviathan, towards south of Cyprus, crossing the southeast Aegean Sea to Crete, 
Peloponnesus and western Greece onshore (Fig. 8). A small part of the pipeline should lie on sea bottom 
below 3.200 metres of water. These water depths are within the area of technological capacities of the 
industry. It is important to notice that already in 2001, the Blue Stream pipeline was built in the Black Sea 
by Saipem at 2.150 metres of water depth transporting 16 bcm every year. The main concern for the 
construction of the EastMed pipeline is the cost of around 7 billion euro or dollars at present industry 
values. When compared to the LNG, the cost of transportation of gas by pipeline remains competitive for 
lengths of less than 1.000 miles. The lengths and cost of TAP and EastMed pipelines are projected on 
Figure 9 and are compared with the cost of the transportation component of an LNG project.  

Further on the cost comparisons, the LNG has 3 important cost centres, the construction and function of a 
liquefaction plant, the transportation and the decompression (FSRU) station. An additional cost could be 
considered, depending the distance between the producing reservoir and the liquefaction plan. The first 
cost centre, the construction of a liquefaction plant, requires an investment of around 3 billion dollars for 
a plant capable of handling 500 million cubic feet per day (Brito, D. and Sheshinski, 1997). The second 
cost centre, the transportation of LNG with specialised tankers, has a cost ranging around $.20 per thousand 
kilometres or $.32 per mile with $ 2.00 per thousand cubic feet. The third step is regasification, which 
typically ranges between $.35 to $.50 per thousand cubic feet and can be as high as $1.00 per thousand 
cubic feet. The LNG option in the Southeast Mediterranean has two different provenances, either from 
liquefaction plants in the US, or from SE Mediterranean facilities like those existing in Damietta and 
Iddkou in Egypt. These two plants in Egypt represent today a cost-effective solution for gas export from 
the Eastern Mediterranean. While US LNG supply to Europe has so far been muted, limited to a few 
cargoes to the Iberian Peninsula only, US LNG is set to reach around 100 bcm/year by 2020. US LNG 
pioneer Cheniere sees around half of its total US LNG exports finding a home in Europe. US gas 
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production rose by 11.5% in 2018 and according to the IEA report of 2019 could surpass that of Qatar and 
Australia in LNG exports (IEA, 2019). 

Due to narrow Henry Hub-NBP spreads, US LNG can still come to Europe on a short run marginal cost 
basis. However, if gas prices are low, US LNG can face problems forcing US producers into difficulties. 
Due to the high fixed cost of construction and maintenance of the LNG facilities, the trading activity runs 
on marginal profit depending on high gas prices. Ιn their report of 2019, IEA alerts that more investments 
in LNG will be necessary to satisfy the needs after 2020. According to forecasts from Platts Analytics, 
Henry Hub prices are set to rise in the coming years driving to non-economic US LNG versus European 
pipeline supplies.  

 
Figure 8: The Trans-Anatolian/Trans-Adriatic and EastMed gas pipeline projects are situated north of the main infrastructures in Southeast 
Mediterranean. The Neptun gas discovery preludes future connection projects in the western Black Sea. 

Neptun gas 
discovery 
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Figure 9: Transportation cost comparison between gas pipelines and LNG (Source: Gas Technology Institute). Projection of TAP onshore 
length, the total length of EastMed and the partial, onshore and offshore of EastMed. It should be noted that 70% of the total length of 
EastMed is underwater while 30% represents the land areas in Crete, the Peloponnese and Western Greece. The costs of the liquefaction and 
regasification facilities are not projected. 

b) Timing always maters 

The timing of the Greek tenders in 2014 was unfortunate for reasons unrelated to an attempt of the Greek 
state to regenerate international interest in the hydrocarbon potential of the country. Several operators were 
overleveraged prior to the start of the downturn in 2014 and together with the significant decrease in their 
cash flows it made it rather difficult to them to meet their debt obligations, resulting in declining credit 
measures and avoiding further frontier exploration. By the end of 2016 and onwards, the situation 
improved due to the increase in oil prices and easier access to new technologies for the ultradeep water 
drilling and subsea installations, but also due to the strong development of LNG transportation worldwide. 
Saying that, the time window for a successful exploration of hydrocarbons in Greece is again open and 
can contribute to the development of the Greek economy (Fig. 10). 

The timing is also perfect to prepare the conditions under which the secondary and tertiary sectors will 
benefit. A list of accompanying projects should include a port large enough and proper in order to support 
the drilling and extraction activities at the remote offshore environments of Western Greece and Crete. An 
issue of great importance will be the depth water for access of the vessels, the storage of equipment and 
treatment of waste, as well as the local pricing of fuel for the vessels. If the drill bits discover exploitable 
reservoirs, the companies will then proceed to the development of the fields with land constructions, 
platforms, pipelines and installations on the sea bottom costing billions of dollars, calling for local 
involvement and creating business opportunities in the country. 
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Figure 10: Greece is an important tile in the great puzzle of the Eastern Mediterranean and Western Black Sea. Note the importance of a 
sketch alternative route for the Eastmed pipeline crossing Crete and Peloponnesus in the case of economically proven reserves south and 
west of Crete and in the Central Ionian Sea. 

Conclusions 

It is worth noting that Greece is a net exporter of petroleum products thanks to its strong refining capacity. 
The very low crude oil production from the Prinos field, offshore Thasos island and Kavala, with an 
average capacity of around 4,000 b/d represents 1% of the country’s needs. Greece has no assets to place 
against its energy dependence, especially after the reduction of the lignite plants. It is remarkable to 
mention that the revenues (not profit) from tourism in 2018 rose to €16 billion while the cost of importing 
oil and gas in 2017 was almost €12 billion (IENE, 2019). Oil remains up to now the main fuel of the energy 
mix in Greece. Based on 2016 data, 97% of the petroleum products were used by the transport sector, 
while the remaining 3% (biofuels and natural gas) is used for electricity generation. Power plants using oil 
accounted for 11% of the total electricity production in 2016 while the large share of electricity produced 
was coming from lignite and hydroelectric. The dependence of the power grid in the Greek Islands from 
oil gradually reduced due to cable connections with mainland Greece as well as the development of 
alternative energy sources like wind and solar. Land and sea drilling in the next five to seven years will 
allow to substitute part of the oil and gas imports by domestic production, but that is not enough to replace 
the necessary quantities of oil for transportation and the heavy industry. 

However, discoveries of at least 500 million boe, or 3 Tcf of gas per reservoir, would justify a commercial 
development for the country, the growth of the domestic economy and the creation of domestic added 
value. In Greece the “keys” are now into the hands of the operating companies in more than ten areas for 



26 

exploration and exploitation of hydrocarbons, offshore and onshore, while additional blocks are still open 
acreage in the Central Ionian Sea and South of Crete after the recent studies compiled by HHRM SA. It is 
therefore very likely that within the next few years hydrocarbons in western and southern Greece offshore 
will be produced. The portion of them that would be exploitable will be tested with drilling in the next 2 
to 7 years. For the next two decades at best, alternative energy sources will be the transition for the 
establishing natural gas as a primary component of the energy mix in Greece and the latter as a domestic 
resource will allow improvement of the economic recovery of the country.  

In conclusion, it should be emphasised that the successful development of hydrocarbon exploration in 
Greece could improve the country’s energy security and supply programme considerably. 

References 

Brito, D., & Sheshinski, E., Pipelines and the Exploitation of Gas Reserves in the Middle East (Baker 
Institute of Public Policy – Rice University 1997) (the “Rice Paper”). 1997. 

Chetwynd G. Petrobras target Mero carbon dioxide solution: Upstream, January 25 2019, p.2-3. 2019. 

Cummings R., Garcia Ch., Hawthorn A., Holicek R., Dribus J.R., Haslin H. Beyond Deep-The Challenges 
of Ultradeep Water, 2014. Oilfield Review Winter, 2014/2015:26, no. 4, p.34-45. 2014. 

Directive 2013/30/EU: On safety of offshore oil and gas operations and amending Directive 2004/35/EC.  

European Commission. Second Report on the State of the Energy Union, COM (2017) 0053. 2017 IEA. 
Gas 2019: Analysis and forecasts to 2024. 2019. 

European Commission. The EU Energy Policy: Engaging with Partners beyond Our Borders, COM 
(2011) 0539. 2011  

European Union 2017. Energy: a shaping factor for regional stability in the Eastern Mediterranean? 
Directorate-General for External Policies. EP/EXPO/B/AFET/2016/03, June 2017-PE578.044. 2017.  

Ford J. Eastern Mediterranean Hydrocarbon Hotspot. NVentures, September, 2017 

Greek Law 4001/2011: On the operation of Electricity and Natural Gas markets, the exploration, 
exploitation and distribution network of hydrocarbons. Greek Government Gazette A’ 179 22.08.2011. 

Greek Law 4409/2016. Framework on safety of offshore operations for exploration and exploitation of 
hydrocarbons, transposition of the European Directive EU 2013/30, modification of the Presidential 
Decree 148/2009 and other provisions. Greek Government Gazette A’ 136 28.7.2016.  

HHRM, Offshore Safety, 2019. Available at: https://greekhydrocarbons.gr/en/OffshoreSafety_en.html. 
Accessed 15/7/2019.  

IENE Annual Report, 2019 

Essay I. Trio battle for Neptun deep job Black Sea: Upstream, September 14 2018, p.4-5. 2018. 2018 

IEA, Gas 2018, Analysis and forecasts to 2024. 2019 

IGI Poseidon. EastMed Pipeline Project – Results of the Pre-FEED Studies. 2017 

JRC Technical Report. Provision of Advisory Support to the Hellenic Hydrocarbon Resources 
Management (HHRM), Ispra, European Commission. 2018  

https://greekhydrocarbons.gr/en/OffshoreSafety_en.html


27 

Kostaki, K., Mantzakou M., Barkas N. The role of the Hellenic Hydrocarbon Resources Management 
(HHRM) company in the offshore safety of activities related to the exploration and production of 
hydrocarbons. Energia: March 3, 2019 https://www.energia.gr, 2019. 

Maxwell D. and Zhu Z. 2008. Natural gas prices, LNG transport costs, and the dynamics of LNG imports. 
Energy Economics 33(2):217-226, November 2008 

NVentures, Mediterranean and Europe Exploration/New Ventures Activity Update, June 2019. 

NVentures, Mediterranean and Europe Exploration/New Ventures Activity Update, January 2018. 

NVentures, Mediterranean and Europe Exploration/New Ventures Activity Update, September 2017. 

Petroleum Economist. Egypt Report, March 2019, p.19-22. 2019. 

dos Santos D.S. Jr, dos Santos E.M. Gasbol pipeline contract talks focus on pre-salt, regional integration. 
Oil and Gas Journal, Nov. 5, 2018, p.65-67. 2018 

Shirkhani N. Zohr output hits another new milestone off Egypt: Upstream, September 14 2018, p.48. 2018. 

Tusk, D. A united Europe can end Russia’s energy stranglehold, Financial Times, 21 April, 2014. 

USGS. Assessment of Undiscovered Oil and Gas Resources of the Nile Delta Basin Province, Eastern 
Mediterranean, Reston. 2010. 

Upstream Oil and Gas: Middle East Petroleum and Economic Publications, March 2019, p.2. 2019. 

 

 
  

https://www.energia.gr/


28 

 
  



29 

Safety of offshore oil and gas operations 

by Maria Matzakou & Katerina Kostakis 

Offshore hydrocarbon exploration and production operations  

The majority of oil and gas production in Europe takes place in offshore areas. Currently there are around 
550 installations in European waters. Given the high demand for hydrocarbons in the EU, production in 
these installations is crucial for guaranteeing energy supply security. 

Offshore hydrocarbon installations are industrial cities at sea, transporting the staff and equipment needed 
to ensure access to oil and gas reservoirs thousands of metres below sea level and to maintain continuous 
hydrocarbon production. Extraction and production operations pose risks that can lead to fire, explosion, 
uncontrolled hydrocarbon release, toxic gases and loss of stability of the installation. The aforementioned 
emergencies are unpredictable and the early detection and response of a small incident that can escalate to 
a major disaster depends to a large extent on the design, implementation and effectiveness of the 
emergency response mechanism. Prevention, through rigorous security measures and ongoing checks and 
inspections, is therefore of the utmost importance for the safety of personnel, the environment and the 
installations. 

Changes in the European legislative framework for offshore safety 

European and international law related to compliance with safety procedures for the prevention of 
accidents during offshore hydrocarbon exploration and exploitation operations have been heavily affected 
by two major accidents, in 1988 and 2010 respectively. 

The first major revision of the legislation on the safety of accidents at offshore mines took place in 1988, 
following the accident at the Piper Alpha platform in the North Sea. The second revision of the legislative 
framework took place in April 2010, following the accident at Transocean's Deepwater Horizon drilling 
rig, which was drilling the Macondo-1 well in the Gulf of Mexico on behalf of BP. 

The accident in the Gulf of Mexico led to the loss of eleven lives of people working on the installation and 
to one of the biggest environmental disasters, with more than four million barrels of oil ending up in the 
Gulf. 

The consequences of the accident and the findings of this Investigative Committee have led to the adoption 
of European Directive 2013/30/EU1, establishing the safety framework for offshore oil and gas operations.  

  

 

1 Directive 2013/30/EU of the European Parliament and of the Council of 12 June 2013 on safety of offshore oil and gas 
operations and amending Directive 2004/35/EC 



30 

The aim of the directive is to ensure the highest levels of safety, to reduce the risk of a major accident and 
to limit its consequences by: 

• the consistent use of best practices in all EU jurisdictions 

• the implementation of the best legislative practices  

• enhancing EU preparedness and response mechanisms to offshore emergencies 

• improving and clarifying EU liability and compensation provisions 

The objective of this Directive is to reduce as far as possible the occurrence of major accidents relating to 
offshore oil and gas operations and to limit their consequences, thus increasing the protection of the marine 
environment and coastal economies against pollution, establishing minimum conditions for safe offshore 
exploration and exploitation of oil and gas.  

In Greece, Directive 2013/30/EU was transposed through Law 4409/20162 “Framework for safety in 
offshore hydrocarbon exploration and exploitation, transposition of Directive 2013/30/EU, amending 
presidential Decree 148/2009 and other provisions”. Hellenic Hydrocarbon Resources Management S.A. 
(HHRM) was appointed as the competent authority of the law. 

In order to understand the details of the legislative framework, some definitions are necessary: 

“major accident” means, in relation to an installation or connected infrastructure: 

c) an incident involving an explosion, fire, loss of well control, or release of oil, gas or dangerous 
substances involving, or with a significant potential to cause, fatalities or serious personal injury; 

d) an incident leading to serious damage to the installation or connected infrastructure involving, or 
with a significant potential to cause, fatalities or serious personal injury; 

e) any other incident leading to fatalities or serious injury to five or more persons who are on the 
offshore installation where the source of danger occurs or who are engaged in an offshore oil and 
gas operation in connection with the installation or connected infrastructure; or 

f) any major environmental incident resulting from incidents referred to in points (a), (b) and (c). 

“offshore” means situated in the territorial sea, the Exclusive Economic Zone or the continental shelf of 
a Member State within the meaning of the United Nations Convention on the Law of the Sea;  

“offshore oil and gas operations” means all activities associated with an installation or connected 
infrastructure, including design, planning, construction, operation and decommissioning thereof, relating 
to exploration and production of oil or gas, but excluding conveyance of oil and gas from one coast to 
another;  

“risk” means the combination of the probability of an event and the consequences of that event;  

 

2 L. 4409/2016 (Greek Gov. Gazette 136 Α/28.07.2016) “Framework on safety of offshore operations for exploration and 
exploitation of hydrocarbons, transposition of the European Directive EU 2013/30, modification of the Presidential Decree 
148/2009 and other provisions” 
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“external emergency response plan” means a local, national or regional strategy to prevent escalation 
or limit the consequences of a major accident relating to offshore oil and gas operations using all resources 
available to the operator as described in the relevant internal emergency response plan, and any 
supplementary resources made available by the Member States;  

“safety and environmental critical elements” means parts of an installation, including computer 
programmes, the purpose of which is to prevent or limit the consequences of a major accident, or the 
failure of which could cause or contribute substantially to a major accident;  

“acceptable”, in relation to a risk, means a level of risk for which the time, cost or effort of further 
reducing it would be grossly disproportionate to the benefits of such reduction. In assessing whether the 
time, cost or effort would be grossly disproportionate to the benefits of further reducing the risk, regard 
shall be had to best practice risk levels compatible with the undertaking. 

Installations and operations that fall within the scope of the law  

The offshore safety law covers facilities that conduct offshore hydrocarbon exploration or exploitation 
operations. An installation is a stationary, fixed or mobile facility, or a combination of facilities 
permanently inter-connected by bridges or other structures, used for offshore oil and gas operations or in 
connection with such operations.  

Installations are classified as being “production” and “non-production”. 

A “production installation” is an installation used for the production of hydrocarbons, for example a 
fixed platform, or a floating production platform. These platforms and their connected infrastructure within 
the 500 m safety zone fall within the scope of the law. 

A “non-production installation” is an installation other than an installation used for production of oil 
and gas, for example flotels, semi-submersibles, drilling ships and jack-ups. Mobile Offshore Drilling 
Units (MODU) are also classified as non -production installations according to the law when they are 
stationed in offshore waters for drilling, production or other activities associated with offshore oil and gas 
operations.  

A “well operation” is any operation concerning a well that could result in the accidental release of 
materials that has the potential to lead to a major accident, including the drilling of a well, the repair or 
modification of a well, the suspension of well operations and the permanent abandonment of a well, which 
could include: 

• Well interventions and workovers; 

• Coiled tubing operations;  

• Plugging, blocking, capping, or abandonment of any well 

• Examples of operations that are not well operations include, but are not limited to: 

• Production or re-injection through an existing completion; and 

• Formation stimulation operations where the pressure containment boundary is not altered (e.g. 
acidizing or chemical injection by bullheading). 
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“Combined operation” is an operation carried out from an installation with another installation or 
installations for purposes related to the other installation(s) which thereby materially affects the risks to 
the safety of persons or the protection of the environment on any or all of the installations. 

An example of a combined operation is a jack-up that undertakes the maintenance of a production well in 
a production installation (that has itself no drilling platform). 

The effective oversight of the safety of the installations and the assurance of reducing the risk to acceptable 
levels is carried out by the following means: 

1. Assessment and acceptance of reports on Major Hazards. The report on Major Hazards is probably 
the most important means of overseeing the safety of offshore hydrocarbon exploration and 
exploitation. It is a very detailed and extensive report, submitted by the operators of the production 
and non-production facilities prior to the commencement of their operations and contains a detailed 
presentation of all the risks that the operator has identified as being related to the installation, as well 
as a detailed presentation of all measures taken to deal with each of them. The report also includes a 
detailed plan for dealing with marine pollution from an oil spill, as well as the internal emergency 
response plan for the operator. The report is evaluated by the Competent Authority and the installation 
may commence its operations only after its official acceptance. The report is re-submitted for a 
thorough review every five years. To facilitate operators, the Competent Authority has produced a 
series of guidance documents, clearly explaining the type of information required to be included in 
this report. 

2. Assessment of Notifications of Well Operations. Prior to the commencement of drilling operations, 
the operators shall submit a Notification of Well Operations to the Competent Authority, detailing the 
work to be performed, the risks associated with it and the measures to be taken to mitigate risk. The 
notification of work is assessed by the Competent Authority and only if the Competent Authority does 
not express objections to the content of the notification can operations be commenced. 

3. Inspections of hydrocarbon installations. Inspections are the second major means of overseeing 
offshore safety. Their purpose is to check the compliance of operators with the content of their report 
on Major Hazards. They are carried out by qualified personnel of the Competent Authority and they 
aim to confirm whether the risk mitigation measures as described in the installation’s report on Major 
Hazards are active and effective. In the event of any violations or deviations from the contents of the 
Report, the Competent Authority may propose sanctions, which may range from simple observations 
and recommendations for improvement to a recommendation to the Minister of Environment and 
Energy for imposing a fine. If the proposed measures are not implemented, the competent authority 
may prohibit the operations on any installation or any connected infrastructure and request the closure 
of the installation. Inspections take place throughout the life of the facility and may be scheduled or 
unscheduled. 

4. Incident Investigation. In the event of an incident in an offshore installation, the Competent 
Authority initiates an investigation procedure. The purpose of the investigation is to determine the 
causes, to determine if the operator had taken the required measures according to the law, to inform 
the industry about lessons learned, and to determine if there was a breach of the law and what response 
would be appropriate. 

5. Confidential Reporting Mechanism. In accordance with the provisions of Law 4409/2016, the 
Competent Authority has developed a mechanism through which any employee of the offshore 
installation may anonymously report any safety or environmental concerns relating to offshore oil and 
gas operations from any source. The Competent Authority carefully evaluates any such reports and, 
if necessary, takes further action, always ensuring the anonymity and safeguarding the employee’s 
identity. Operators are required to inform their employees and subcontractors of the existence of this 
mechanism. 
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6. Preparation of an External Emergency Response Plan for offshore hydrocarbon exploration and 
production installations. This comprises an important part of the work of a Competent Authority. The 
Competent Authority, in collabouration with a large number of State stakeholders, prepares and 
further develops response plans for Greece, in order to address emergencies that pose a risk to human 
health and the environment. 
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Obligations of the operators of offshore installations  

The main obligations of operators of offshore installations are the following: 

• They are obliged to ensure that all suitable measures are taken to prevent major accidents during 
offshore hydrocarbon operations. 

• They are not relieved of their duties by the fact that actions or omissions leading or contributing to 
major accidents were carried out by contractors. 

• In the event of a major accident, they must immediately take all suitable measures to limit its 
consequences for human health and for the environment.  

• They must ensure that offshore hydrocarbon operations are carried out on the basis of systematic risk 
management so that the residual risks of major accidents to persons, the environment and offshore 
installations are acceptable. 

Furthermore, the operator submits to the Competent Authority the following documents: 

• the corporate major accident prevention policy; 

• the safety and environmental management system applicable to the installation; 

• in the case of a planned production installation, a design notification; 

• a description of the scheme of independent verification; 

• a report on major hazards; 

• in the event of a material change or dismantling of an installation, an amended report on major hazards; 

• the internal emergency response plan or an adequate description thereof; 

• in the case of a well operation, a notification of that well operation and information on that well 
operation; 

• in the case of a combined operation, a notification of combined operations; 

• in the case of an existing production installation which is to be moved to a new production location 
where it is to be operated, a relocation notification; 

• any other relevant document requested by the competent authority.  

For each new installation, a number of reports on major hazards are submitted: one at the design phase, 
one during operation and one for final decommissioning. These reports should be updated whenever there 
is a material change in the design or operation of an offshore installation, for example following a 
significant expansion or introduction of a new hazardous chemical. 

Ideally, a report on major hazards does not focus on a single design or operating method. Instead, it 
examines the advantages of the various options and provides justification for the fact that the method 
chosen is indeed the one that minimises the risks in the optimal way. 

Operators need to develop a detailed framework for understanding risk and risk levels. Reports submitted 
for approval must be based on performance standards for all safety and environmental critical elements, 
and the report is evaluated on the basis of these standards. 
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Even though an operator may use subcontractors during hydrocarbon exploration and exploitation 
activities, Law 4409/2016 states that “Operators shall not be relieved of their duties under this Law by the 
fact that actions or omissions leading to or contributing to major accidents were carried out by contractors.” 
They must therefore be held accountable for all their duties under this Act, including the tasks performed 
by their contractors and subcontractors. 

Operators are required to perform their duties in accordance with the law. The acceptance of a report of 
Major Hazards or submission of a notification of Well Operations to the Competent Authority shall in no 
way relieve the operators of their duties. 

The concept of ALARP  

The hydrocarbon industry uses the principle of "ALARP" (As Low As Reasonably Practicable) in 
assessing risks and in taking measures to reduce them. The ALARP principle arises from the fact that 
boundless time, effort and money could be spent in the attempt to reduce a risk to zero, but that some limit 
must be placed on how far the legally responsible party must go to discharge their duty, otherwise 
economic activity would cease, and this limit is defined to be one of reasonable practicability. What is 
reasonably practicable in any given situation will be determined by the facts of the case. The risk is 
tolerable only if all reasonably practicable risk reduction measures have been implemented. 

The risk management process, which incorporates the ALARP principle, should include the following 
steps: 

1. A comprehensive identification of all Major Hazards associated with the operation; 
2. Where Good Practice exists, this or its equivalent must be implemented; 
3. For the Major Hazards associated with the operation, a quantitative assessment of the total safety risk 

must be carried out. 
a) If the total risk is above the Upper Tolerability Limit (i.e. is intolerable), the operation is not 

permitted and risk reduction measures must be implemented regardless of whether they are 
reasonably practicable, until the risk is below the Upper Tolerability Limit.  

b) If the total risk is below the Lower Tolerability Limit, it must be demonstrated that relevant Good 
Practice has been identified and implemented. 

c) If the total risk is between the Upper and Lower Tolerability Limits, all physically possible risk 
reduction measures must be identified, and implemented to the point that this is reasonably 
practicable. 

d) If a risk reduction measure cannot be assessed with sufficient certainty to determine if it is 
reasonably practicable, the precautionary principle should be implemented. 

4. It must be ensured that all risks continue to be ALARP throughout the lifecycle of the infrastructure 
or operation by periodic reviews following this process. 
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Independent verification 

Operators of offshore installations must establish a verification mechanism, which will provide an 
independent review of all drilling and production activities, through a process of audit, examination and 
witnessing of assurance routines. The purpose is to verify that safety and environmental critical elements 
have been designed and operated in accordance with their purpose. The verification body must have the 
necessary high level of expertise, as well as independence, in order to fulfil this role. 

Operators are required to set up independent verification mechanisms: 

a) for installations, in order to provide assurance that the safety and environmental critical elements, 
which are identified in the installation’s risk assessment and detailed in the report of major hazards, 
are appropriate, and that their testing and testing programme is technologically relevant and 
functional, as intended. 

b) for notifications of well operations, in order to provide assurance that the drilling design and its 
control measures are at all times appropriate for the expected drilling conditions. 
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Decommissioning of installations 

As the offshore oil and gas industry progresses to a new phase of maturation, a strategy for 
decommissioning offshore structures becomes necessary. Decommissioning covers all activities required 
to remove a fixed production facility, including suspension, sealing and abandonment of all wells, and 
decommissioning of the installation and associated infrastructure so that there is no longer a connection to 
a hydrocarbon source. 

Due to the high cost of decommissioning of an installation, many operators choose to reuse parts of their 
offshore installation. Some of the latest solutions include placing wind turbines on top of the platform, 
using wave energy to generate kinetic energy, using the base for aquaculture or even converting them into 
permanent artificial reefs at the bottom. 

 
  



38 

The role of HHRM as competent authority 

Since 2017, when HHRM started its operations, the fulfilment of its role of the Competent Authority of 
Law 4409/2016 was a significant challenge. This was addressed through direct cooperation with the 
European Bank for Reconstruction and Development, through an independent international tender for the 
appointment of a consultant - expert who would assist HHRM in the successful implementation of the 
legislation in Greece. 

The Norwegian company DNV GL, which has many years of experience in the field, was the preferred 
Bidder. Starting in August 2017, in collaboration with HHRM, DNV GL begun conducting a gap analysis 
between the European Directive 2013/30/EU and Law 4409/2016, which transposed it into the Greek law. 
At the same time, the process of drafting regulations and guidance documents was initiated with the aim 
of clarifying the requirements set by HHRM offshore operators and informing the public of the current 
legislative framework. 

This cooperation was successfully completed in March 2018, when the policy of the new Competent 
Authority was made public, together with a series of guidance documents3 for operators. These documents 
were immediately put into effect in Greece’s only offshore hydrocarbon installation, in Prinos. The 
functioning of the Greek competent authority, which began fully exercising its regulatory role, was 
welcomed by the oil industry operating in Greece, but also by the European Commission4. 

Since March 2018 HHRM has assessed and accepted three reports on Major Hazards, it has assessed eight 
notifications of Well Operations and Design Notification. In addition, it has successfully carried out 
inspections of all offshore hydrocarbon installations currently operating in Greece and has advised the oil 
companies that are in the process of starting offshore operations in Greece. 

HHRM has also initiated the preparation of the National Emergency Response Plan for offshore 
hydrocarbon installations in Greece, according to Article 29 of Law 4409/2016, in cooperation with the 
General Secretariat for Civil Protection and other relevant authorities. 

For this purpose, HHRM has established a working group, whose members come from 18 Greek state 
authorities, with the Ministry of Mercantile Marine playing an important role. In the coming period, 
HHRM will complete the first draft of the national emergency response plan for offshore hydrocarbon 
installations. The plan is of national importance, as inadequate implementation of emergency response 
measures could lead to cross-border pollution. 

 

3 https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/ROMH.pdf  

https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/ALARP.pdf  
https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/Verification.pdf  

https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/TRoRMH.pdf  
https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/PolicyStrategy.pdf  
4 JRC Technical Report «Provision of Advisory Support to the Hellenic Hydrocarbon Resources Management (HHRM)», Ispra, 
European Commission 2018 

https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/ROMH.pdf
https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/ALARP.pdf
https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/Verification.pdf
https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/TRoRMH.pdf
https://www.greekhydrocarbons.gr/pdfs/offShoreSafety/PolicyStrategy.pdf
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HHRM participated in the public consultation5 to mark the five years after the European Directive was 
adopted, setting out HHRM’s views on the effectiveness of the Directive in achieving maximum safety 
levels in offshore hydrocarbon operations, pinpointing the points where improvement is advised, in 
particular in view of the new hydrocarbon exploration activities in Greece in very deep and ultra-deep 
waters. This last point, which is of particular concern to HHRM in view of new hydrocarbon exploration 
to be carried out west and southwest of Crete, has recently been the subject of discussion with the head of 
Upstream Oil & Gas of the European Commission's Directorate-General for Energy in Brussels. 

The ultimate objective for which HHRM’s offshore safety team strives is the safety of employees at 
offshore hydrocarbon installations, and the protection of the marine environment. 

 

 

5 https://ec.europa.eu/info/consultations/public-consultation-on-the-evaluation-of-the-offshore-safety-directive_el  

https://ec.europa.eu/info/consultations/public-consultation-on-the-evaluation-of-the-offshore-safety-directive_el
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Environmental protection in Greece 

by Dimitrios Arvanitis 

This article addresses the framework for environmental protection in the hydrocarbons sector in Greece. 

The starting point is the provision of Article 24 of the Greek Constitution for the protection of the 
environment which runs vertically and horizontally any economic activity. Environmental protection is an 
issue that has received extensive scrutiny by prominent jurists, at national and European level, and there 
is enlightening case law from the Greek Council of State. 

General environmental protection, deriving from the above sources of law, is therefore outside the scope 
of this article, as there is a comprehensive analysis of literature references. The purpose is to provide a 
brief overview of the specific environmental protection framework in the hydrocarbons sector as envisages 
in special laws regulating the sector. 

Special environmental protection in the hydrocarbons sector 

i. Environmental protection by the Hydrocarbons Law 

The Hydrocarbons Law (also referred to as “Petroleum Law’), which is Law No. 2289/1995 is the basic 
legal instrument that sets the regulatory framework for the exploration and exploitation of hydrocarbons 
in Greece. In the context of environmental protection, it can be characterised as specific environmental 
legislation, in addition to the general environmental legislation provided by national and EU law. 

The Hydrocarbons Law now includes strong environmental provisions, as amended by Law No. 
4001/2011. The latter brought restructured fundamentally the whole regulatory framework for 
hydrocarbons, including environmental protection. More specifically, article 12A provides a new 'arsenal' 
of measures for the protection of the environment. 

First, it is foreseen to issue Technical Guidelines for all sort of activities, which are proposed by HHRM 
and approved by the Minister Environment & Energy. They include activities such as "the construction of 
all kinds of installations, storage tanks and pipelines, the drilling and sealing of wells, with the aim of 
obtaining every nature of security measures for persons or things, prevention of pollution or 
contamination of the environment, protection of flora, fisheries, navigation, antiquities in general, 
historical sites, sites of particular natural beauty And other activities in the operating areas."6 HHRM has 
already published the Offshore Safety Guidelines, which is a highly complex area that needs a 
sophisticated and vigilant approach. It should be noted that, until Guidelines for all areas of hydrocarbons 
activities are published, the legal framework of other EU member states is applicable mutatis mutandis7. 
It is important to emphasise the fact that EU legislation is always applicable by analogy, as it asserts that 
it is not possible for a legal lacuna to exist, which is a frequent, yet inaccurate, argument.   

 

6 See art. 12 (1), Law No 2289/1995 
7 Ibid. 
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Related to the above is the provision of paragraph 2 which stipulates that “each Lessee shall conduct 
hydrocarbon activities in an appropriate and safe manner in accordance with best international practice, as 
well as comply with the Guidelines and any other law regulating health and safety and environmental 
protection. " A brief comment on the term “international best practices” is in order. A similar technical 
term is “good oilfield practices” which is construed as meeting the practices and standards of the 
international oil industry. It has been argued that such terms is generic, vague and therefore ineffective. 
The term derives from the English and US oil and gas practice and is indeed a vague legal concept. It 
needs to be stressed however, that this term is vague by nature, and it is not a malicious ‘invention’ of the 
Greek legislator. The term “good oilfield practices” has received thorough scrutiny in the UK and US and 
the conclusion seems to be that there cannot be a list describing each and every ‘good practice’. The pace 
of technology does not allow for a static instrument, technical or legal, to describe what is ‘best practice’ 
at any given time. The role of this expression is precisely to include everything that can be considered the 
state of the art and thus include the latest technological developments. 

The provisions of Article 12 (a) are also equipped with administrative sanctions, in addition to potential 
civil or criminal penalties8. 

Another important point is the restoration of the environment to its original state. At the stage of 
exploration, after the completion of each phase, the Lessee is obliged to ‘remove the facilities used, 
properly seal and abandon any wells that are in progress and to rehabilitate the environment in less than 
six (6) months'.9 These obligations remain binding for the Lessee also at the end of the exploitation stage, 
unless there is an extension request by the Lessee, or the State opts to continue with the exploitation itself. 
If this not the case, the Lessee is required to ‘properly seal all productive wells’, ‘remove all installations 
and ‘restore the environment’, under the supervision of a Special Committee consisting of experts jointly 
appointed by the Lessor and Lessee.10 

ii. Environmental protection by the lease agreement 

As discussed, every lease agreement is ratified by the Hellenic Parliament, which grants to the lease 
agreement the administrative form and power of a law, which supersedes general legislation as it is 
considered lex specialis. Article 12 is identical in all lease agreements and stipulates the framework for 
environmental protection. 

Article 12 explicitly makes reference to the all applicable environmental legislation, as well as to EU 
Offshore Safety Directive11 for the interpretation of the terms not set out in the lease agreement. 

Further, paragraph 2 states that all ‘Petroleum Operations’ shall be performed in full compliance with, 
inter alia, Environmental Law and the EU Offshore Safety Directive. This makes absolutely clear that all 
existing environmental legislation and the special safety legislation are included in the Lessee’s 
obligations. The explicit reference to the broad term 'Environmental Legislation' leaves no doubt that the 
Legislator does not intend to introduce deviations for the lease agreements; this point needs to be 

 

8 See art. 12 (1), Law No 2289/1995 
9 See art. 5 (5), Law No 2289/1995 
10 See art. 10 (2), Law No 2289/1995 
11 Law No 4409/2016, transposing EU Directive 2013/30/ΕΕ 
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emphasised in order to avoid the misconception that lease agreements are treated more favorably than 
other industrial and economic activities. 

In addition, paragraph 2 provides that Petroleum Operations’ have to take into account the following 
milestones: first, the Strategic Environmental Impact Assessment, which takes place prior to the 
commencement of any activity; second, the Environmental Impact Assessment, a thorough study that is a 
common process for all environmental projects and needs approval by the relevant department of the 
Ministry of Environment and Energy, which is granted by virtue of the Environmental Terms and 
Conditions (‘AEPO’) decision; and third, any additional Environmental Action Plans (EAP’s) that take 
place for minor environmental issues, such as seismic (geophysical) surveys.   

The Lessee is required to prepare a baseline report prior to the commencement of any Petroleum 
Operations, so as to provide the benchmark for the restoration of the environment to the fullest extent 
possible after the completion of the operations, at the end of the exploration or production stage 
respectively.  

Finally, an important safety precaution is paragraph 5 which provides that the work method and 
specifications shall be agreed with the Lessor prior to the commencement of any Petroleum Operations. 

iii. Final remarks 

The protection of the environment is envisaged by the Greek Constitution and is a high-level national and 
EU legal requirement. The general principles that form the cornerstone of the European framework, such 
as the 'polluter pays' principle, are incorporated into Greek law by a multitude of environmental protection 
laws. In addition, the Greek legal system has incorporated all directives and regulations relating to the 
protection of the environment in the field of hydrocarbons, such as Directive 2013/30 / EU on Offshore 
Safety. The protection in the hydrocarbons sector is governed by specific legislation, which derives from 
the fundamental Hydrocarbons Law, as well as Article 12 which is identical in all lease agreements. As 
explained, the existing environmental framework explicitly covers hydrocarbon activities within its scope, 
which renders inaccurate the claim that oil and gas activities have a favourable treatment compared to 
other industrial activities.  

It is noteworthy to stress the following ‘peculiarity’ of Greek law with regard to oil and gas lease 
agreements; in most jurisdictions, such agreements (either lease or production sharing), which are signed 
between the State and company or joint venture, are not published and are not publicly available. This 
practice is obviously followed for the sake of the commercial and financial sensitivities. Under Greek law, 
every lease agreement is ratified by the Hellenic Parliament and thereby receives administrative form of 
law of the State. This practice allows for an absolute transparency of all terms included in the agreement 
and every citizen has full access to information, relating to environmental protection and other parameters. 
This full transparency -rarely to be found in other jurisdictions - offered by the special law/lease agreement 
is ultimately an advantage for Hellenic Republic, its citizens, and the companies that are or will be engaged 
in oil and gas activities in Greece. 
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Dispute resolution in the Greek Model Lease Agreement for exploration and production of 
hydrocarbons 

by Louise Bouvery 

Introduction 

The use of Alternative Dispute Resolution Mechanisms is not new in the oil and gas field.12 These 
methods, including mediation, expert determination or arbitration among others, appear safer to the 
industry’s actors. As opposed to national courts, the third party involved in the dispute resolution process 
is an expert, whose impartiality and neutrality is less questionable.13  

This move towards alternative means of dispute settlement is clearly evidenced in the Greek Model Lease 
Agreement for Exploration and Hydrocarbons in Greece. The Model Agreement offers different methods 
for the settlement of disputes arising out of the contract. There are three Alternative Dispute Resolution 
Mechanisms specifically designed to tackle the full range of disputes, either technical or legal, during the 
performance of the contract. These mechanisms are the Technical Advisory Committee (TAC hereafter), 
Sole Expert Determination (SED hereafter) and arbitration. These mechanisms will be studied in this order 
as they form together a general dispute resolution system, where each of them functions as a step towards 
the next one. This progressive movement towards arbitration denotes the aim to provide for effective 
dispute resolution mechanisms, before the performance of the contract is affected. 

Technical Advisory Committee  

The TAC is a technical assembly in which the parties to the Exploration and Production programme meet 
and discuss findings, future plans for the performance of the contract. Often seen as a technical tool only, 
the TAC bears characteristics that make it an Alternative Dispute Resolution Mechanism. In the Greek 
Lease Agreement, the TAC is provided in article 4. 

i. Functioning of the Technical Advisory Committee 

The TAC is composed of different members, appointed by both parties to the contract. The members 
appointed are in an equal number on each side, in order to favour balanced discussions on the matters 
submitted to the appreciation of the TAC. In the Greek Lease Agreement, Article 4.1 provides that three 
people, including a chair member, should be appointed by the Lessor (the State) and three by the Lessee 
(the oil and gas company). There are no limitations on the people to be appointed by the parties as serving 
members of the TAC. As such, the members of the TAC can be technicians, scientists or lawyers. 
However, as the discussions will focus largely on technical aspects of the exploration and production, one 
has to bear in mind that the members of the TAC must be able to understand the full range of the issues at 
hand.  

 

12 See for instance, Joseph Shade, The Oil & Gas and ADR: A Marriage Made in Heaven Waiting to Happen (1995) 30(4) Tulsa 
Law Review 599. 
13 Thomas Wälde, The Role of Arbitration in the Globalisation of Energy Markets: Perspectives in the Year 2000 (2008) 3 Oil 
Gas and Energy Law 
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In order to guarantee that the largest positions and opinions are shared during the meetings, a certain 
quorum has to be respected. In the Greek Lease Model Agreement, the quorum has been set at five 
members, as provided in Article 4.7. Furthermore, in an aim to favour global discussions and approval, 
the decisions have to be taken unanimously (Article 4.9).  

The TAC meets regularly to assure that all matters are considered and settled in due time. The regularity 
of these meetings is provided in the contract. The Greek Lease Agreement imposes for TAC’s meetings 
to be held at least once every trimester (Article 4.5). This does not prevent the parties to decide to meet 
more regularly, as meetings’ place and time shall be decided unanimously by the members. Furthermore, 
as to ensure the settlement of matters or issues in a timely manner, each party to the contract can convene 
an extraordinary meeting of the TAC, for emergency and extraordinary situations, save a three days prior 
notification (Article 4.6).  

ii. Aims, duties and powers of the Technical Advisory Committee 

A TAC has for main role to engage on different subjects pertaining to the good performance of exploration 
and production of hydrocarbons, in line with the contract. In the Greek Model Lease Agreement, the 
functions of the TAC are given in Article 4.4, subparagraphs a) to c). The functions of the TAC are both 
an approval/review role and a monitoring role. As such, the TAC will review the Annual Work Programme 
and Budget submitted by the Lessee (Article 4.4 (a)); any Appraisal Programme (Article 4.4 (b)); and any 
Development and Production Programme (Article 4.4 (c)). However, the TAC is also competent to discuss 
new proposals on the Annual Work and Budget. This discussion/negotiation role of the TAC demonstrates 
it crucial role in the prevention and solving of any possible issues that may arise from the performance of 
exploration and production of hydrocarbons.  

iii. The use of experts in the Technical Advisory Committee 

Article 4.8 of the Greek Model Lease Agreement allows the parties to call in any expert to be of assistance 
during a TAC meeting. These experts are different from the Sole Expert appointed for Sole Expert 
Determination. His appointment is free of any limitations. The expert does not have a dispute resolution 
role. His appointment is restricted to advising the parties on a matter of technical nature. 

iv. Lack of unanimity and resort to other Alternative Dispute Resolution Mechanisms 

Due to the role of the TAC as an informal negotiation system and decision-taking body, strict rules have 
to be observed in case of an unsolved issue at the end of a meeting. Article 4.10 provides a second step in 
the dispute resolution process if the members of the TAC fail to reach unanimity on any matter that was 
presented before the TAC. In this event, the TAC must refer such issue to the parties within 15 days of the 
date of the meeting. From this referral, the parties must reach an agreement within 30 days. Once this time 
has elapsed, the matter has to be referred to a Sole Expert for final determination, following the procedure 
of Article 23 of the Greek Lease Agreement. 

The TAC, besides its technical aspect, should be seen and used as a first step in the dispute resolution 
system provided in the Greek Lease Agreement. Its functioning and its role allow the members, and 
therefore the parties, to benefit from a cyclical and informal negotiation process. This specific facet of the 
Technical Advisory Committee must be taken advantage of as to raise and settle any possible technical 
concern or issue before it impairs the performance of the contract as a whole. 
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Figure 1: Timeline of dispute resolution process after failure to obtain unanimity during a TAC meeting. 

It can be seen that in the event that the members of the TAC were unable to reach unanimity, different 
steps are implemented in order for the dispute to be settled in due time. The worst scenario would only 
impose a 45 days period before being referred to Sole Expert Determination. 

Sole Expert Determination  

Sole Expert Determination is a well-established dispute resolution mechanism for technical matters. Sole 
Expert Determination is often favoured because it involves an expert in highly technical matters, giving 
conviction to the parties that the issue will be handled with great professionalism. Moreover, the 
appointment of a Sole Expert is done conjointly by the parties, increasing impartiality and therefore 
confidence in the procedure. Finally, the decision of a Sole Expert is binding and definitive, which makes 
the process efficient. The Greek Lease Agreement has implemented a detailed procedure for this 
mechanism in Article 23.  

i. Role of the Sole Expert 

The role of the Sole Expert is to solve a specific matter upon which the parties failed to reach an agreement. 
The Sole Expert can be used as a first step in the dispute resolution process, such as in Article 16.3, in case 
of a dispute relating to the valuation of hydrocarbons for instance, or as a second step for outstanding 
issues after a TAC meeting. The ranges of disputes that have to be referred to Sole Expert Determination 
are listed in Article 23.2.  

ii. Appointment of the Sole Expert 

According to Article 23.2 (a) of the Greek Lease Agreement, the appointment of the Sole Expert belongs 
to both parties, although some priory concluded agreements leave the appointment to the Lessor only.14 
The Sole Expert needs demonstrating several qualities. As such, he needs to evidence education, 
experience and training in the dispute at hand, and to be recognised as an expert by the oil and gas industry 
as well. Furthermore, Article 1 of the Greek Lease Agreement defines the Sole Expert as a member from 
the Energy Institute of London, the American Petroleum Institute, or the French Institute of Petroleum 
(IFP Energies Nouvelles). In theory, the Lessor must appoint a Sole Expert from these institutes only. 
However, in the event of a conflict of interest with all these institutes, Article 1 allows the Lessor to choose 
another petroleum institute of a member state of the European Union in which Hydrocarbons are produced. 
In addition, Article 23.2 (b) denies appointment of individuals who have been a director, office holder, 
employee of or consultant to either party or its Affiliate Enterprises, in order to avoid any conflict of 
interest.  

 

14 See for instance the Agreement for the Exploitation and Production of Hydrocarbons in the Aitoloakarnania Block or the 
Agreement for the Exploitation and Production of Hydrocarbons in Katakolon. Both Agreements can be found at 
https://www.greekhydrocarbons.gr/.  

https://www.greekhydrocarbons.gr/
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The parties must mutually agree on the Sole Expert, within a period of 15 days following a written 
notification from the party requiring the intervention of the Sole Expert to the other party. However, if the 
parties are unable to reach an agreement on the person of the Sole Expert, the appointment will be 
delegated to the President of one of the named Institutes of Article 1, if such President is free of any 
conflict of interest. This second round of nomination must be realised within 15 days as well. 

Once the Sole Expert chosen (either by both Parties or by the President of a petroleum institute), he has to 
be notified and accept his nomination within 5 days (Article 23.2 (c)). Failure to answer positively or 
within the time frame imposed will trigger a new appointment period during which the parties will have 
to agree on an alternative Sole Expert within 5 days of the refusal. Once again, as for the appointment of 
the first Sole Expert, the choice will be left to the President of a petroleum institute if the parties are unable 
to reach an agreement. 

iii. Procedure for Sole Expert Determination 

The procedure before the Sole Expert is straightforward. The Sole Expert is given a general description of 
the dispute as well as terms of reference within which he has to reach a decision. The description of the 
dispute and the terms of reference are the prerogative of the parties and cannot be changed or modified by 
the Sole Expert. They set up and limit the competence of the Sole Expert to the precise matter for which 
he has been appointed (Article 23.2 (e)). The parties have, after the appointment of the Sole Expert, 30 
days to present their own description of the dispute, their position and all documents needed in support of 
this position (Article 23.2 (d)). The procedure is then solely between the hands of the Sole Expert. He has 
complete discretion in assessing and deciding the merits of the case. The Sole Expert must render its final 
and binding decision 30 days after receiving the parties’ submissions. It can therefore be observed that, 
save dispute on the appointment of the Sole Expert, the Sole Expert Determination is fast and efficient.  

iv. Failure of the Sole Expert Determination process and resort to arbitration 

Although efficient, Sole Expert Determination remains at times imperfect. The determination of the Sole 
Expert is supposed to be binding on the parties. However, as opposed to a court judgement or an arbitration 
award, the determination only has a contractual binding power between the parties and cannot be directly 
and internationally enforced before national courts. Furthermore, the Expert’s decision can be challenged 
on three different grounds. In the event of fraud or manifest error, the decision of the Sole Expert may be 
referred to the competent courts. However, the existence of an error on a point of law opens the way for 
arbitration on this specific point.  

To conclude, Sole Expert Determination is a fast, efficient and impartial dispute resolution mechanism. It 
gives the parties the right to see their dispute settled by a highly skilled professional in a timely manner, 
without putting at risk the performance and continuation of the contract. This is further evidenced by the 
fact that the contract is not suspended during the dispute resolution period. As provided in Article 23.2 (f), 
the Lessee retains all rights and obligation during the Sole Expert Dispute Resolution process. To this must 
be added that, besides the joint appointment of the Sole Expert, the costs of the procedure (engagement of 
the Sole Expert and his determination) are also borne equally by both parties.  

 
Figure 2: Timeline of dispute resolution process using Sole Expert Determination. 
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It can be observed that, in the absence of disagreement between the parties on the person of the Sole 
Expert, the procedure should not be longer than 80 days. Sole Expert Determination under the Greek 
Model Lease Agreement is therefore time and cost efficient as it allows the parties to obtain a definitive, 
binding decision on their dispute by a recognised expert in less than three months. 

Arbitration  

Arbitration has been favoured for many years by the oil and gas industry in the solving of its dispute. As 
an example, 21% of the cases registered for arbitration by the International Centre for Settlement of 
Investment Disputes (ICSID) in 2018 belonged to the oil, gas and mining sector, making these industries 
the most represented in Investor-State arbitration. In 2019, the proportion of cases involving the oil, gas 
and mining sector remained, alongside the electricity and other energy sector, the most intensive sector 
with regards to arbitration. It is therefore no surprise that arbitration has been chosen as the last dispute 
resolution mechanism in the Greek Model Lease Agreement. 

 
Figure 3: Distribution of New Cases Registered in 2018 under the ICSID Convention and Additional Facility Rules, by Economic Sector15. 

 

15 Accessible at https://icsid.worldbank.org/en/Documents/resources/ICSID%20Web%20Stats%202019-1(English).pdf  

https://icsid.worldbank.org/en/Documents/resources/ICSID%20Web%20Stats%202019-1(English).pdf
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Figure 4: Distribution of New Cases Registered in FY2019 under the ICSID Convention and Additional Facility Rules, by Economic Sector16. 

i. The arbitration clause in the Greek Model Lease Agreement 

The Greek Model Lease Agreement provides for arbitration as the last dispute resolution mechanisms in 
its Article 23.3. The arbitration clause has a narrow scope as it allows for arbitration in three cases. Firstly, 
arbitration is available as a dispute resolution mechanism for all disputes that were not referred to Sole 
Expert Determination according to Article 23.2. Secondly, parties can appeal the decision of the Sole 
Expert on a point of law before an arbitral tribunal. Finally, arbitration is open if the parties failed to 
appoint a Sole Expert.  

According to Article 23.6 of the Greek Model Lease Agreement, the arbitration has to be conducted under 
the rules of the International Chamber of Commerce. The International Chamber of Commerce (ICC 
hereafter) is an international arbitration institution which provides rules and case management facilities. 
This clause means that wherever the parties did not choose a specific procedure, the ICC Arbitration Rules 
will apply.17 For instance, the Greek Model Lease Agreement provides for the place of arbitration to be 
Athens, Greece. Hence the arbitrators cannot change the forum. Apart from these specific requirements 
embodied in the contract, the whole procedure will follow the ICC Rules. In addition, the parties will be 
helped and the case managed by the ICC Secretariat. 

  

 

16 Accessible at https://icsid.worldbank.org/en/Documents/ICSID_Web_Stats_2019-2_(English).pdf  
17 ICC Arbitration Rules, in force as from 1 March 2017 (ICC Arbitration Rules 2017). 

https://icsid.worldbank.org/en/Documents/ICSID_Web_Stats_2019-2_(English).pdf
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ii. Appointment of arbitrators under the ICC Rules, the Greek Law and other relevant international 
rules 

Because the Greek Model Lease Agreement provides for its own system of appointment of arbitrators, the 
ICC Arbitration Rules do not apply in this regard. The appointment of arbitrators has to follow Article 
10.13 of Law 2289-95 on the Prospection, Exploration and Production of Hydrocarbons. This article states 
that three arbitrators must be appointed. Two are appointed by the parties themselves, and the third one is 
chosen by the two other arbitrators, and acts as an umpire. Except for this one requirement, there are no 
other limitations on the people who can act as an arbitrator. The parties are free to choose whomever they 
see fit to conduct the arbitration. However, as for Sole Expert Determination, the parties should be aware 
of potential conflicts of interest, and appoint their arbitrator accordingly. Indeed, an arbitration award 
could be annulled by national courts if it is found that there existed a lack of impartiality. On this point, 
the International Bar Association Guidelines on Conflicts of Interest in International Arbitration18 offer 
general principles for the avoidance of conflicts of interest.  

iii. The procedure (under the ICC Rules) 

The arbitration procedure is regulated by the 2017 ICC Arbitration Rules, and their respect controlled by 
the ICC. The party requesting the arbitration must send a detailed request of arbitration to the Secretariat 
of the ICC, who will transmit it to the responding party.19 Once appointed and given the terms of reference 
of the dispute, the arbitral tribunal establishes a procedural timeline in order to ensure the efficiency of the 
arbitration. Hearings can be held on request of the arbitral tribunal when considered necessary.20 Although 
the ICC Arbitration Rules provide for a general time limit for the arbitrators to issue their final award, the 
arbitral tribunal can decide otherwise in the procedural timeline.21 Another interest in arbitration stems 
from the fact that the arbitral award is well-reasoned and detailed. The arbitral tribunal has to answer to 
every point raised by the parties, in the limit of the terms of reference submitted to them. An award failing 
to present this exhaustiveness in reasoning may be annulled before national courts. 

According to the Greek Model Lease Agreement, the contract is suspended for the time of the arbitral 
procedure unless the procedure follows a previous determination by a Sole Expert which was challenged 
under Article 23. In the latter case, both parties must perform their obligations and benefit from their rights 
as per the contract. 

iv. After the arbitration: recognition and enforcement  

Arbitration is widely used due to the definitive character of the award. A final award is binding on the 
parties and can be enforced before national courts. The global enforceability of arbitral awards has been 
made possible through the ratification of the New York Convention on the Recognition and Enforcement 

 

18 IBA Guidelines on Conflicts of Interest in International Arbitration (International Bar Association) adopted by a resolution 
of the IBA Council on 23 October 2014 <http://www.ibanet.org>.  
19 Article 4 ICC Arbitration Rules 2017 
20 Article 25.6 and 26 of the ICC Arbitration Rules 2017 
21 Article 31 of the ICC Arbitration Rules 2017 

http://www.ibanet.org/
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of Arbitral Awards,22 to which Greece is a party. The Convention sets a general rule of recognition of 
international arbitration awards before national courts, unless some procedural requirements were not met.  

Arbitration is therefore extremely attractive for all parties, as it assures the resolution of the dispute in an 
impartial, neutral manner whilst guaranteeing an international recognition of the decision. However, the 
continuous resort to arbitration makes it at times less time efficient and hence cost efficient. As such, the 
development of Alternative Dispute Resolution Mechanisms would filter the amount of cases reaching 
arbitration by solving them earlier. This is evidenced in the Greek Model Lease Agreement, providing 
different step of dispute resolution, first through the Technical Advisory Committee, then Sole Expert 
Determination and finally arbitration. There is a progression in the resolution of the conflict, whilst 
keeping at heart the performance of the contract as long as it is possible. 

 

 

22 Convention on the Recognition and Enforcement of Foreign Arbitral Awards (adopted in 1958) 
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Offshore Drilling Operations: The challenges and the tole of HHRM in their safe execution 

by Nikos Barkas 

The concept of drilling is deceptively simplistic: a hole in the ground, intended to extract subsoil materials. 
And yet the reality is that the realisation of this concept, especially when the extraction target is oil or gas, 
is so complicated, that a whole branch of Engineering, namely Drilling Engineering, is dedicated to it. 

However, in addition to its complexity, drilling also carries along a multitude of risks, if not carried out in 
accordance with specific safety standards and rules. In our present day, safety is the primary criterion for 
deciding how, as well as whether, any hydrocarbon drilling work will be carried out or not. All exploration, 
production and service companies of the industry recognise the primary role of safety in protecting human 
life and the environment and have developed standards and indicators that allow quantitative assessment 
of the effectiveness of the safety rules and measures that all follow. But things were not always this way. 

Drilling: The Challenges 

Although drilling techniques had already been developed since the ancient times, mining in maritime zones 
began much later, in the early 1900s23, with the placement of a land-based drilling rig on a Louisiana dock. 
Since then, the evolution of technology has been rapid. However, even until the mid-1960s, safety was a 
secondary thought, and whatever rules and practices were in place, were there to protect materials more 
than human life and the environment. This was mainly due to the high cost of marine drilling rigs, which 
created the need for work to be done as quickly as possible. It was from the 1970s onwards, but mainly 
after accidents, such as the Piper Alpha rig in the North Sea in 1988 (which had a cost of 167 human lives) 
that offshore drilling safety began to assume its current role. The safety culture has formed and evolved 
over the years, going from the philosophy of safety under supervision to "everyone should take care of 
themselves" (independent) and to nowadays’ "everyone should take care of themselves, as well as of 
others” (interdependent safety culture), which, according to research24, has been shown to be the most 
effective in reducing accidents (Fig. 1). 

The major accident of 2010 in the Macondo-1 well in the Gulf of Mexico, with the loss of 11 human lives 
and one of the largest environmental disasters in the region has highlighted the criticality of offshore 
drilling safety. The result of this event has been the creation of strong legislative frameworks in the US 
and Europe to ensure that such an event will never occur again in the future. 

So, given that the safety of offshore drilling is secured to the maximum extent possible, we can move on 
to the factors that affect it, as well as the challenges that must be faced by those who carry it out. 

 

23National Commission on the BP Deepwater Horizon Oil Spill and Offshore Drilling, The History of Offshore Oil and Gas in 
the United States (Long Version), Staff Working Paper No. 22. 
24 Hewitt, M., Relative Culture Strength, A Key to Sustainable World-Class Safety Performance, DuPont Safety Resources, 
2011. 
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Figure 1: Influence of different approaches to safety culture on the number of accidents (DuPont Bradley Curve). 

Hydrocarbons and all fluids within the pores of geological formations are under a high-pressure regime 
exerted by overlying rocks. By drilling a well, these fluids find an escape route to lower pressure 
conditions. The key to a successful drilling, be it on land or at sea, is therefore to keep the pressure inside 
the well at such levels so as to prevent the uncontrolled release of fluids contained within geological 
formations under high pressure conditions. We therefore need a way to control the formation pressure and 
this is achieved by creating a "rival" hydrostatic pressure using drilling fluids whose composition and 
density are controlled by the driller. 

 
Figure 2: Principle of well drilling. 

Safe drilling is therefore nothing but a constant battle between the pressure of the formation fluids and the 
fluids that are introduced in order to balance it. Figure 2 simplifies the principle on which drilling is based. 
If the borehole column has a height h, then the pressure difference between points P1 and P2 is equal to 
the product of the fluid density, times the height of the column h, times the acceleration of gravity. 
Assuming that pressure at point P1 is equal to atmospheric pressure and that we control the composition 
and consequently the density of the fluid, we simultaneously control the pressure value at point P2. The 
purpose of a drilling is to keep the hydrostatic pressure of the column always above the fluid pressure at 
the pores of formation for each point P2. At this point it should be emphasised that we cannot 
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uncontrollably increase the hydrostatic pressure in the borehole. Each formation has a pressure limit that, 
if overcome, results in cracking. If the increase in the hydrostatic pressure of the column causes the 
formation to crack, then the formation fluids can escape through the cracks and diffuse uncontrollably into 
other formations. Such an event has consequences that can lead to loss of the well and irreparable damage 
to the reservoir and / or the aquifers that may be adjacent to it. The pressure created must therefore be fully 
controlled and maintained in such a way so that it does not allow the inflow of formation fluids, while at 
the same time it does not cause it to fracture. 

This is also the main challenge in drilling. Due to the variety of formations with different porosities, 
permeabilities, pore and cracking pressures and other physical properties, drilling is extremely complex 
and wells are drilled in sections. Each section is cut with specific drill bits and types of drilling mud and 
at the end of each section the so-called "casing" is inserted into the well, the material of which is selected 
so as to withstand the external pressures exerted by the formation, as well as the internal pressures exerted 
by the fluids used to perform the drilling themselves. The process of opening a well section is completed 
by inserting cement in the space between the casing and the formation. This ensures the safe isolation of 
the borehole sections and ensures that communication between different formations is avoided through the 
borehole itself. This procedure is illustrated in Figure 3. 

 
Figure 3: Procedure for drilling a well section. 

At the same time, the drilling fluids are kept in a continuous flow in a closed circuit, thereby securing the 
expected hydrostatic pressure, its fluctuation in case it is deemed necessary, lubricating the walls of the 
well and cleaning it as the cuttings created by the drill bit are brought to surface. Each drilling rig is 
equipped with such a circulation system, an illustrative drawing of which is shown in Figure 4. 
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Figure 4: Drilling rig’s mud circulation system. 

The result of this whole process is the construction of a telescopic well, with successive casings of ever 
smaller diameters, up to the depth of the target (Fig. 5). It is obvious that the proper design of a well is of 
primary importance for its safe execution. Its realisation takes into account all elements of the area of 
interest, including data from previous boreholes drilled in its vicinity. Proper well design ensures 
elimination of unexpected events that could lead to risks, delays, increased costs or even possible 
abandonment of the well. 

 
Figure 5: Well Diagram. 
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However, the risk of losing control of a well is always present. The typical method of dealing with an 
uncontrolled formation pressure release event is to install a Blow Out Preventer (BOP) (Fig. 6). This is a 
secondary pressure control system, equipped with hydraulic rams that either tightly seal around the 
borehole in the well or cut and seal the well as a last resort in the event of loss of control. 

 
Figure 6: BOP. 

In any case, the rule is that there must always be at least two obstacles to the uncontrolled release of 
formation pressures. Usually, the primary barrier is the density of the drilling sludge and the secondary is 
the BOP mechanism. Drilling cement is also a type of pressure barrier and becomes particularly important 
in the stages that follow drilling of a well section or when terminating a well. 

Understandably, drilling a well is a continuous challenge. The biggest challenge of all is that, unlike other 
technical constructions, where the progress of the project and the obstacles that may arise during its 
execution are visible and assessable at any given time, drilling a well is performed blindly. The status of 
the project at a given time can only be assessed indirectly through measurements and data analysis. For 
example, if there is an influx of formation fluid into the well, this is not physically visible at the time it 
occurs. However, it can be deduced from an unexpected change in the drilling rate, or a possible reduction 
in the weight of the drilling assembly, a change in pressure on the pumps circulating the drilling mud in 
the well, etc. For this reason, the continuous monitoring of the state of a well, as well as the effective 
communication between all involved, is of the utmost importance for safety while drilling operations take 
place. 

The challenges that the operator performing the drilling has to face are not limited to obstacles in the sub-
surface. It is often the case that a well cannot be positioned exactly above its target. This could be the case, 
for example, if the target is under a residential area. Alternatively, drilling beneath a particular area could 
make it uneconomical, for example if the target is in a coastal area but below the sea. In such cases, a 
vertical well is not feasible and should be designed as directional. Its trajectory should be precisely 
described during design and adhered to when conducting it, with constant supervision by qualified 
personnel. Other factors that may necessitate directional drilling include geological formations that will 
have to be bypassed (e.g. faults, salt structures, etc.) or operational problems in performing the drilling, 
such as loss of part of the drilling assembly, which entails changing the well path so that the lost in hole 
assembly can be bypassed. 
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All of the above make clear the need for specialised training of personnel involved in drilling, land or sea. 
It is no coincidence that there are a large number of drilling service companies, each of which specialises 
in very specific areas (e.g. safety, engineering, drilling fluids, data collection, geology, reservoir 
engineering, environmental, production testing, logistics, etc). The availability of personnel with 
appropriate experience and knowledge in drilling is certainly something that should not be overlooked. 

Offshore Drilling 

The persistent need for more energy resources has led the oil industry to turn to reservoirs in areas beyond 
land from very early on. Already since the discovery of the Creole field in the Gulf of Mexico in 1938, the 
first offshore field at 4.5 metres deep, both the potential for offshore production and the operational 
difficulties associated with it became apparent25. While the study of geological formations had been 
increasingly demonstrating the existence of hydrocarbons in increasingly remote maritime zones, 
technology was trying to keep up with developments, many times failing, with all the consequences that 
this carried. World War II was a hindrance to developments, but immediately after its conclusion, the 
development of technologies and methods of deep-sea and deep-sea extraction was at least impressive. 
Today, almost 80 years later, we are able to drill at water depths of 3,400 m26 and have the ability to 
produce hydrocarbons from a depth of 2,900 m27. 

The complexity, however, increases rapidly when we talk about drilling at sea. And with the complexity, 
the risks increase too. It would therefore be advisable to look at what is happening in offshore drilling and 
how we can minimise the probability of danger occurrence. 

The first problem is, of course, the water column between the seabed and the drilling rig. The drilling rig 
is now hundreds or thousands of metres over the drilling starting point and should somehow have all the 
pipes and mud circulation and pressure control systems accessing the well head installed at great depths 
(Fig. 7). This is accomplished by the use of a special, large diameter pipe arrangement called a riser. Inside 
the riser, a controlled and isolated environment is created for the circulation of drilling fluids, drilling 
pipes, casing, etc. Although the materials of a riser are very durable, the device is usually very long, which 
results in it becoming flexible and behaving like a hose under the influence of vortices caused by marine 
currents. Offshore drilling rigs use mechanical tension application systems on the riser, as well as blade 
fins applied during its installation to limit its elasticity and the effect of currents as much as possible. 

 

25 I.W. Alcorn, Marine Drilling on the Gulf Coast, Drilling and Production Practice, American Petroleum Institute 1938. 
26 Capeto, D. (Stress Engineering Services, Inc.), Stahl, M. (Stress Engineering Services, Inc.), Bhalla, K. (Stress Engineering 
Services, Inc.), Kluk, D. (Stress Engineering Services, Inc.), Challenges of Drilling Operations in Extreme Deepwater, OTC-
28081-MS, OTC Brasil, 24-26 October, Rio de Janeiro, Brazil, 2017. 
27 Shell's Stones field advances subsea production technology, Oil & Gas Journal, 01/05/2017. 
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Figure 7: Offshore drilling illustration (off-scale). Riser (1) and BOP (2) can be seen. 

A second practical problem for deep offshore drilling is the stability of the drilling rig. The waves create 
displacements on both the horizontal and vertical axis, but the position of the drilling rig must remain 
constant, mainly to provide a fixed reference point for measuring the depth of drilling. For vertical axis 
stability, motion compensation systems are used, which transfer the vertical movement of the rig to certain 
parts of it and in such a way, that the remaining parts of the compensation systems and whatever is 
connected to them remain fixed. As for horizontal axis movement, its reduction is achieved by the use of 
Dynamic Positioning Systems, which control the lateral, rotating motors of the drilling rig, properly 
activating those required and for as long as necessary for it to remain in the right location. This location is 
provided by a GPS system28. Large anchorage systems complement the image and provide the desired 
stability. In any case, however, a rig may be disconnected from the well head safely if required. This can, 
for example, happen during a storm with winds and waves beyond its nominal operational capability. In 
this case, the rig is disconnected from the well head at sea floor and is reconnected to continue operations 
when conditions permit. 

The problem of knowing the sea floor conditions is one of the first to be checked before commencing an 
offshore drilling operation. Unlike onshore, at sea we do not have immediate knowledge of the conditions 
of the location of the well head. Items that need to be known include, among others, the type of rock at sea 
bottom, its slope, any existing human structures such as cables, pipelines, etc., peculiarities of the sea 
bottom morphology, the depths of the bottom layers and the existence of faults. The final site selection 

 

28 Cummings, R., C. Hawthorn, G. A., Holicek, R., Dribus, J. R. and Haslin, L., Beyond Deep - The Challenges of Ultra Deep 
Water, Oilfield Review, no.4, Winter 2014/2015. 
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can only be made after a detailed analysis of all the data and repositioning a well from its initially proposed 
location due to geomorphological conditions is quite common. 

An additional obstacle that deep-water drilling operators are required to face is that of reduced fracture 
pressure of formation. The "window" that represents the difference in formation pore and fracture pressure 
near sea floor depths becomes narrower in the case of drilling in deep water. (Fig. 8). This is because the 
overburden in this case comes from the water column, while in land wells it comes from the overlying 
rock formations. 

 
Figure 8: Reduction of the fracture pressure of the formations near the sea floor at high water depths PP: Pore Pressure, FP: Burst Pressure, 
OB: Overburden 

This limitation of the difference between pore pressure and fracture pressure makes selecting the correct 
drilling mud density particularly difficult. If the hydrostatic pressure of the drilling mud exceeds the 
fracture pressure, then we will have mud losses in the formation and the only way to resolve the situation 
will be to run casing at that depth. This, of course, has implications for the design of the remaining 
borehole, since after the insertion of the casing, the borehole should be continued with a bit size smaller 
than the inner diameter of the casing used. In extreme cases, this could make it impossible for the well to 
be economically exploited (e.g. if the production pipeline ends up being smaller than the minimum 
required to make the well capable of production). Techniques such as Managed Pressure Drilling have 
been developed as countermeasures for the problem of low fracture pressure. With the MPD technique, 
we allow the formation fluids to flow in a controlled manner into the well, enabling the well operator to 
use a lower density drilling mud, so that the fracture pressure of the formation is not exceeded. It is noted 
that the term Managed Pressure Drilling may also refer to other techniques based on pressure management 
during drilling. Examples of such techniques are Mud Cap Drilling, Dual Gradient Drilling, Bump 
Pressure Regulation, Annular Pump Evacuation and Circulating Friction29. 

An additional issue to be addressed in offshore drilling is that of salt structures. Salt rocks, called 
evaporites, have two distinct characteristics in relation to other rocks. The first is their plasticity. The 
second is the ability to penetrate other formations due to the contrast of the salt / rock density and high 

 

29 Oyeneyin, M. B., Kelessidis, V. C., Bandelis, G.  and Dalamaritis, P., Developing a Managed Pressure Drilling Strategy for 
Casing Drilling, Operations, Advanced Materials Research · January 2009. 
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pressure, such as that created by the overlying rocks or even by tectonic movements30,31. Because of these 
characteristics, evaporites form domes, deforming the rocks they penetrate and creating geological traps 
that favour hydrocarbon accumulation. For this reason, they are of particular interest to industry. However, 
they also have problems: It is extremely difficult to collect and interpret data from salt structures, and at 
the same time, due to the plasticity of the salt, which tends to slowly creep and "close" a well, drilling 
becomes problematic. In addition, rocks under an evaporite structure tend to be less compact than they 
would be without the presence of salt, making drilling even more difficult. Sudden pressure changes at the 
boundaries of the domes are also an additional risk to be taken into account when designing a well. 

In the case of ultra-deep-water wells (where water depths > 2,500 m), there are additional challenges that 
need to be addressed. At high depths we often find very high pressures and temperatures in the formations. 
This necessitates the use of special data collection and processing technologies, which greatly increases 
the cost of such drilling. Over the last few years, technology in this area has been developed enough to be 
able to acquire measurements and well logs at pressures of 2,070 bar and temperatures of 260°C32. 

Furthermore, pressure and temperature conditions at the bottom of the ocean are always a challenge for 
the technology available. On one hand, the high pressure of the ocean floor (up to 310 bar at 3,000 m) 
necessitates the use of high-pressure robotic vehicles (ROVs) to install and monitor the well head. On the 
other hand, we have a geothermal gradient which does not have the expected linear response found in land 
drilling. In deep water drilling, the temperature decreases as the depth of the water column increases and 
increases again below sea floor, as we enter the formations. At the bottom of the ocean the temperature 
can reach 4.5°C, which affects the properties of the common drilling mud, giving it a gelatinous texture. 
To avoid this problem, synthetic muds with lower gelatinization temperature limits have been developed 
and used. The same is true of the types of cement used for drilling. The low temperature tends to alter their 
characteristics, which has led to the development of new types of drilling cements that are more resistant 
to low temperatures. The use of all of these materials results in casing layout designs that are quite different 
from those encountered in a typical offshore well, with a significantly increased number of casings and 
casing diameters33 (Fig. 9). 

 

30 https://geology.com/stories/13/salt-domes/ 
31 Schultz-Ela, D. D., Jackson M. P. A. and Vendeville, B.C., Mechanics of active salt diapirism, Tectonophysics, 228 (1993) 
215-312, Elsevier Science Publishers B.V., Amsterdam. 
32 https://www.bhge.com/upstream/evaluation/wireline-logging/open-hole-wireline-petrophysics/nautilus-ultra-suite  
33 Kelesidis, V.C., Challenges for very deep oil and gas drilling - will there ever be a depth limit?, 3rd AMIREG International 
Conference: Assessing the Footprint of Resource Utilization and Hazardous Waste Management, Athens, Greece, 2009, p220. 

https://geology.com/stories/13/salt-domes/
https://www.bhge.com/upstream/evaluation/wireline-logging/open-hole-wireline-petrophysics/nautilus-ultra-suite


62 

 
Figure 9: Casing design for deep-water drilling (left), and for standard offshore drilling (right). 

The critical operational issues of an offshore well - especially when referring to high water depths, include 
that of support from the shore. It is impossible to perform an offshore well without the existence of a land 
based operational base, from which the work is coordinated and where the materials used during its 
execution (piping, mud, measuring instruments, chemicals or other material types requiring special 
handling, etc.) are transported and stored. If such a base does not exist near the drilling site, it should be 
constructed. This base has to be capable of receiving the drilling rig support vessels for docking and has 
to be properly equipped for vessel loading and unloading. Drilling support and refuelling vessels should 
also be selected with strict criteria as to their specifications and in the vast majority of cases they are 
certified for firefighting. As is immediately understandable, the need for such a base drastically increases 
the complexity of the project and raises both the time required to design the project and its overall cost. In 
most cases, the design of such a project starts one or two years before the official drilling begins, with the 
added cost typically being in the order of millions of euros. 

We should also not overlook the economic side of a deep-water drilling. The cost of such a project at sea 
is much higher than that of a similar project on land and the main reason for this is the technology required. 
The offshore drilling ships and rigs and mainly the so-called semi-submersibles, used for drilling at water 
depths of more than 300 metres, have a daily cost that can reach or exceed €250,000 per day depending 
on the price of oil at that time. If we consider that a deep water well can take months to drill, it is easy to 
understand the amount of budget that has to be set, given that drilling costs include all the costs of renting 
equipment, personnel, transport, fixed costs and more, which raise the total cost of such a well to tens or 
even hundreds of millions of euros. This is a major challenge and one of the reasons why only the largest 
and most financially viable corporations are able to invest in deep-sea projects. In extreme cases of deep-
water drilling operations, it is not uncommon for them to be undertaken by joint ventures of major 
operators of the industry, in an attempt to reduce costs. 

Offshore Drilling Safety: The Principles and Role of HHRM 

We see, therefore, that offshore drilling, in addition to the intrinsic complexity that characterises each 
drilling operation, has also significantly increased design requirements and challenges to face. And as 
technology advances in leaps to meet the industry needs, the risk as a result of complexity increases. As 
already mentioned, safety is of paramount importance in the hydrocarbon industry and is the most 
important driver and criterion for every step taken as the industry evolves. The goal set by almost all 



63 

managers is to reduce all types of accidents as much as possible. In practice, the hydrocarbon industry uses 
the 'ALARP' (As Low As Reasonably Practicable) principle for assessing risks and implementing 
processes and taking measures to reduce them. The ALARP principle is based on the fact that, while 
unlimited time, money, and effort could theoretically be spent on total risk elimination, there should still 
be a limit as to how far a legally responsible entity must take action in order to be considered to have 
performed its task, otherwise any economic activity would have to be terminated and this limit is what is 
considered reasonably feasible on a case-by-case basis. 

Figure 10 shows an illustration of the ALARP principle. If the risk is higher than the tolerance limit, the 
risk is unacceptable. If the probability is below the upper tolerance level, the risk can be tolerated, but only 
if all reasonable mitigation measures have been implemented. For probabilities below the lower tolerance 
level, the risk can be considered acceptable, always using best practices and constantly examining whether 
it can be further reduced. Individual limits on the risk of loss of life, as reflected in international practice 
in countries with extensive experience in hydrocarbon mining, such as the United Kingdom, Norway and 
Australia are 10-3 highest and 10-6 lowest34. 

 
Figure 10: Illustration of the ALARP Principle. 

And yet, despite the shift in approach to safety, which in turn has led to the consolidation of the position 
that every person is concerned about their own safety, as well as the safety of those around them, and 
despite the minimization of risks, which is based on quantitative risk analysis, accidents continue to occur. 
The Piper Alpha accident at the North Sea was the reason for a major revision of safety rules, means of 
preventing danger on drilling rigs and for raising the safety awareness of the average person. But again, 
that wasn't enough. In April 2010, Transocean's Deepwater Horizon rig, which was drilling the Macondo-
1 well in the Gulf of Mexico on behalf of industry giant BP, was destroyed. The disaster resulted in the 
loss of 11 people working at the facility and one of the largest environmental disasters the Gulf of Mexico 
has ever experienced, with over 4 million barrels of oil ending up in the Gulf. BP was a company with a 
high reputation in the industry regarding safety and yet, the accident no one thought could possibly happen, 
happened. The investigation that followed the events revealed a series of omissions, operational errors and 
the underestimation of the risk probabilities that all together resulted in the event. But, above all, the main 
cause of the accident was the gaps in the system itself. The report of the National Commission on the BP 

 

34 Hellenic Hydrocarbon Resources Management, ALARP Guidance Under Law 4409/2016, Rev. 1, 01/03/2018. 
https://greekhydrocarbons.gr/pdfs/offShoreSafety/ALARP.pdf 

https://greekhydrocarbons.gr/pdfs/offShoreSafety/ALARP.pdf
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Deepwater Horizon Oil Spill and Offshore Drilling, as presented to the President of the United States35, 
states: "The blowout was not the product of a series of aberrational decisions made by rogue industry or 
government officials that could not have been anticipated or expected to occur again. Rather, the root 
causes are systemic and, absent significant reform in both industry practices and government policies, 
might well recur." And it adds: "The most significant failure at Macondo—and the clear root cause of the 
blowout—was a failure of industry management." 

These conclusions had a very significant impact worldwide and directly resulted in the issuance of 
European Directive 2013/30/EU36, which establishes the framework within which the safety of offshore 
hydrocarbon installations is monitored at legal level. The directive aims to reduce as much as possible the 
major accidents related to offshore oil and gas operations and to limit their consequences, in order to 
improve the protection of the marine environment and coastal economies from pollution, to set minimum 
conditions for offshore exploration and exploitation of oil and gas fields, to reduce potential problems in 
the European Union's domestic energy production and to improve response mechanisms in case of an 
accident. To achieve this objective, it provides the establishment of a competent authority for each country 
it applies to, whose purpose is to ensure that the production and non-production installation operators 
active in said country comply with the Directive. The Directive 2013/30/EU has been transposed into the 
Greek legal system by means of Law 4409/201637. 

Hellenic Hydrocarbon Resources Management S.A. (HHRM) is currently the designated competent 
authority under Law 4409/2016 for the safeguarding of offshore hydrocarbon operations in the Greek 
territory. Its jurisdiction extends to producing and non-producing installations, as well as to offshore 
connected infrastructures (e.g. additional units, pipelines within 500 metres of facilities, etc.). 

The supervision of the safety of the installations and the assurance of reducing risk to acceptable levels is 
carried out using the following means: 

• Assessment and approval of Reports on Major Hazards: The Report on Major Hazards is perhaps 
the most significant oversight instrument for offshore safety. This is a very detailed and extensive 
report, submitted by the operators of the production and non-production installation prior to the 
commencement of their operations and contains a detailed presentation of the risks associated with 
the installation that the operator recognises, as well as a detailed presentation of all the measures taken 
to address each of them. The report also includes a detailed plan for dealing with possible marine oil 
pollution, as well as the operator’s internal emergency response plan. The report is evaluated by 
HHRM and only after approval can the installation’s work commence. The report is re-submitted for 
a thorough review every five years. In order to facilitate installation operators, HHRM has produced 
a series of guidance documents, clearly explaining the type of information required when submitting 
Reports on Major Hazards. 

• Assessment of Notifications of Well Operations: Prior to performing work in a well, the operator is 
required to submit a Notification of Well Operations to HHRM, detailing the work to be performed, 
the risks associated with it and the mitigation measures to be taken. The Notification of Well 

 

35 Deep Water -The Gulf Oil Disaster and the Future of Offshore Drilling, Report to the President, National Commission on 
the BP Deepwater Horizon Oil Spill and Offshore Drilling, January 2011. 
36 DIRECTIVE 2013/30/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 12 June 2013 on safety of 
offshore oil and gas operations and amending Directive 2004/35/EC, Official Journal of the European Union,28.6.2013, L 
178/66 
37 Law 4409/2016, Greek Government Gazette A’ 136 28/07/2016 
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Operations is assessed by HHRM and only if there are no objections on its part can the drilling 
proceed. 

• Inspections of installations in the Hellenic territory: Inspections are the second major means of 
overseeing offshore safety. Their purpose is to check the compliance of operators with the content of 
their already approved Report on Major Hazards. They are carried out by HHRM’s qualified staff and 
during their course, it is confirmed whether the risk mitigation measures, as those are described in the 
installation's Report on Major Hazards, are active and effective or not. In the case of violations or 
deviations from the contents of the Report, HHRM may recommend penalties, which may range from 
simple observations and improvement recommendations to the imposition of fines. If the measures 
actually implemented are found to be incomplete or inadequate, HHRM may request the closure of 
the installation. Inspections take place throughout the installation’s life and may be either scheduled 
or unscheduled. 

• Incident Investigation: HHRM activates its incident investigation process in the event of an incident 
on an offshore installation. The purpose of an investigation is to determine the causes, to determine 
whether the operator had taken the required legal measures, whether they had taken into account the 
lessons learned for the industry and whether there had been a breach of the law. At the same time, a 
decision has to be made as to which response is appropriate. 

• Creation of a confidential reporting mechanism: According to the provisions of Law 4409/2016, 
HHRM has developed a system through which an offshore installation employee can submit an 
anonymous report related to said installation’s safety matters. HHRM carefully evaluates any such 
report and takes further action, if necessary, always ensuring the anonymity and safeguarding of the 
data related to the reporter's identity. Operators are required to inform their employees and 
subcontractors of the existence of this mechanism.  

• Development an External Emergency Response Plan for Offshore Hydrocarbon Exploration 
and Exploitation Installations: This is a huge part of the work of a competent authority. HHRM, in 
collabouration with a large number of public stakeholders, develops and further improves Greece's 
plans for emergency response to situations and dangers to man and the environment that might occur 
as a result of an incident on an offshore installation. 

With all of the ways mentioned above, HHRM safeguards offshore safety in Greece. However, it is not 
only limited to these but also undertakes initiatives to increase citizens' awareness on safety. To this end, 
it has developed partnerships with other European countries, sharing experience and best practices with 
them. At the same time, it organises seminars and participates in conferences inside and outside Greece, 
consolidating its role as an active safety agency. Finally, it uses its statutory enforcement powers, which 
are of a regulatory nature, in order for enforcement to be characterised by consistency in its approach and 
to be transparent about the way it acts as a competent authority38. In this way it contributes to the country's 
path towards a better future in the energy sector and, ultimately, to improving the Greek people’s quality 
of life. 

 

 

38 Hellenic Hydrocarbon Resources Management, HHRM Organisation, Policy and Strategy Under Law 4409/2016, Rev.1, 
01/03/2018. https://greekhydrocarbons.gr/pdfs/offShoreSafety/PolicyStrategy.pdf 

https://greekhydrocarbons.gr/pdfs/offShoreSafety/PolicyStrategy.pdf
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Environmental protection for offshore activities of hydrocarbon exploration and production 

by Spyros Spinos 

Offshore hydrocarbon exploration and production activities are the primary concern of HHRM’s offshore 
safety department. Yet, even greater consideration is given when it comes to environmental protection. 
For every offshore block, a series of environmental studies are being conducted, just like in onshore blocks. 
Every study is conducted taking into consideration every environmental aspect of each area as well as any 
issue that might arise. 

Mitigation of seismic survey effects to marine mammals 

Contrary to popular belief, the first stage of marine hydrocarbon exploration is not intrusive. Generally, 
no drilling takes place without any seismic surveys acquired beforehand. The procedure is similar to that 
for the onshore blocks. A sound source creates a soundwave which is propagated through the water and 
into the seabed until it reaches deep into the geological structures. Then, as it is reflected back, gets picked 
up by geophones. After a thorough geological analysis, this sound wave is interpreted as indications of the 
subterranean structures and of any possible hydrocarbon targets. 

On land, these sound sources are small underground explosions, while at sea they are created by airgun 
arrays and are picked up by hydrophones. The airguns are creating high-pressure air bubbles in the water 
so that the sound produced from the explosion is able to travel within thousands of metres of water and 
bedrock and able to return back to the detectors. These soundwaves therefore, have been proved harmful 
for some sea mammals39 if the latter are near the sound source.  

Thus, the necessary mitigation measures are always being implemented. In order to protect the marine 
species, the area is under observation by sight and by acoustic methods according to the directions of 
worldwide organisations such as ACCOBAMS and JNCC40. These include the seismic surveys, the use of 
air guns, the monitoring as well as the general aspects of the whole procedure. 

Specifically, the measures implemented include41: 

• Observers onboard for the monitoring of marine mammals and specialists for passive acoustic 
monitoring 

• Use of the lowest possible power for the sound source 

• Minimisation of acoustic waves propagation in the water 

• Adoption of the ramping up method 

• Implementation of an exclusion zone 

 

39 A review of the effects of Seismic Survey on marine mammals (2003) Jonathan C.D. Gordon et. Al, Marine Technology 
Society Journal. 
40 Methological Guide Guidance on Underwater Noise Mitigation Measures (2006) ACCOBAMS. 
41 West Patraikos Gulf EAP (2015) D’APOLLONIA & ENVECO SA 
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• Constant monitoring by sight and by instruments in order to make sure no marine mammals will be in 
the area before and during the survey 

• Implementation of special procedures in case mammals are spotted in the area 

• Timeframe of the seismic survey avoids reproduction seasons of marine species 

The mitigation measures are practical ways to ensure the protection of marine wildlife since they use data 
that can be collected in situ, they take into consideration the conditions and the restrictions of the seismic 
surveys while mitigating disturbance caused by the procedure, thus maximising the protection of the 
marine fauna. 

With the completion of the project, a report is submitted to the competent Environmental Authorities 
containing the following42: 

• Date and location of the monitoring process 

• Type and specs of the seismic array 

• Number and type of boats used 

• Registry of the usage of the array as well as the number of ramping ups 

Moreover, when it comes to the observation of marine mammals, the following data are included in order 
to improve the databases of marine wildlife: 

• Observation method and number of animals 

• Coordinates and observation duration 

• Weather conditions 

• Observers’ reports 

It must be noted that during the planning of the seismic survey, a kilometre-wide buffer zone is created in 
order to protect and analyse environmentally sensitive elements. The methodology includes the following 
procedure: 

• Definition of sensitive zones, according to information provided by the Environmental Baseline Report 

• Verification of the possible area of influence of marine noise using sound modelling in the survey area  

• Definition of a safety area, using sensitivity zones within the area of influence 

According to the following map from the Strategic Environmental assessment of the Ionian Sea43, there 
are many mitigation methods for the impacts of airgun seismic surveys. The following are being listed: 
UK Joint Nature Conservation Committee (JNCC), US Mineral Managements Service (MMS), 
Environment Australia (EA), International Finance Corporation (IFC). 

 

42 West Patraikos Gulf EAP (2015) D’APOLLONIA & ENVECO SA 
43 SEIA for the research and production offshore areas of the Ionian Sea (2016) HCMR 
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Subject JNCC (2008) MMS (2007) EA (2001) IFC (2007) 

Marine 
mammals 

Includes all marine 
mammals 

Includes only whales Includes only whales Includes all marine 
mammals 

Sea turtles Not included Included Not Included Not included 

Planning Planning surveys are 
proposed in order to 

minimise the chance to 
meet a sea mammal 

during the nurturing of 
newborns 

Not clarified Not clarified Planning in order to 
avoid sensitive 

seasons 

Observers Mandatory training 
sessions. Trained 

observers are required 
in sensitive areas. Two 
observers are required 
if the survey lasts more 

than 12 hours 

Two specialised observers 
are needed. They must 

attend a training session. 
Each observer is bound by 
no more than 12 hours of 
observing with two-hour 
breaks between shifts. 

Whenever applicable, using 
independent observers 

When imminent 
impact to sensitive 
species is possible 

Power levels Use of lower power 
levels during survey. 
Use of methods that 

minimise or avoid high 
frequency sounds. 

Minimisation of 
unnecessary airgun 

usage. 

Not clarified Not clarified Use of lower power 
levels during 

survey. Use of 
methods that 

minimise or avoid 
high frequency 

sounds. 
Minimisation of the 

duration of 
operations when 

possible 

Safety zones 500m 500m 300m 500m 

Time of 
observations 

30 mins before start 
until 20 mins after last 

observation 

30 mins before start until 
30 mins after last 

observation 

90 mins before start until 
30mins after last 

observation 

Start time not 
defined. Ends 20 

mins after last 
observation. 

Smooth start Starts using smaller 
airguns for 20-40 mins. 
Repeats if survey stops 

for more than 5mins 

Starts using smaller airguns 
for 20-40mins. Repeats if 

survey stops for more than 
5mins 

Progressive increase in 
airgun numbers for 20 mins 

Progressive 
increase of sound 
pressure in areas 
known for marine 
mammal presence 
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Subject JNCC (2008) MMS (2007) EA (2001) IFC (2007) 

Termination of 
procedure if an 
animal enters 

the safety zone 

No Yes Yes Not clarified 

Night activity It is advised to do 
survey only during 

daytime 

Forbidden to perform 
surveys during night-time 

unless passive acoustic 
observation is implemented 

Night goggles can be used Not clarified 

Environmental Observation of Offshore activities in hydrocarbons exploration and production 

The environmental protection measures are not bounded by the Environmental Impact Assessment only. 
On the contrary, for every phase of the E&P activities there is constant control and assessment of all the 
environmental parameters. 

Before any work begins, the environment is meticulously registered. And after each phase of the work is 
finished the process is repeated. This is the Environmental Baseline Report which includes comparative 
and quantified information about the environment in the research area. This is done in order to ensure the 
good environmental status of the area while providing a clear image of its environmental wealth. After 
these studies are concluded, protection continues with the Environmental Observation Plan (EOP). 

The EOP includes the precise method, the number of samples, the sampling frequency, the means used 
and the scientific personnel for the following parameters44:  

Biological Parameters: 

• Cetaceans 

• Birds 

• Benthic Species 

• Sea turtles 

Non-Biological Parameters: 

• Chemical Parameters of the water column and the sediment 

• Hydrodynamic Parameters 

• Meteorological parameters 

• Seismic Parameters 

 

44 Strategic Environmental Assessment for the Impacts of hydrocarbons e&p in the marine areas of West of Crete and Southwest 
of Crete (2018) Adens SA. 
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• Atmosphere quality 

• Liquid and solid wastes according to MARPOL, POLNOR and OSPAR. 

• Dangers/Hazards/Safety 

• Hydrogen Sulphide leak 

• Oil leak 

• Blowouts 

Evidently, the environmental assessments and the observation plans cover the exploration and production 
of hydrocarbons for the whole duration of every procedure, until even the decommissioning. They are 
applied according to Greek and European law. Combined with the relevant studies for each area, the 
ultimate goal is the protection of all environmental aspects during any offshore activity. From the seismic 
survey, to the production and decommissioning. 
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Environmental protection and safety issues relating to hydrocarbon exploration and exploitation 
areas 

by Dimitris Poulos 

The Hellenic Hydrocarbons Resources Management SA (HHRM SA), in addition to the management of 
the exclusive rights of the Greek State in the search, exploration and exploitation of hydrocarbons in land, 
sublake and submarine areas in which the Hellenic Republic exercises sovereignty or sovereign rights 
(Law 4001/2011) and the obligation under Law 4409/2016 on the creation of a safety framework for 
offshore hydrocarbon exploration and exploitation operations, is also responsible for monitoring the 
environmental studies prepared by the project operators. To facilitate stakeholders (investor and state) and 
integrated environmental protection, a number of specific steps are described below. 

The research, exploitation and production of hydrocarbons project shall be licensed under Category A1, 
according to 37674/2016 "Amendment and codification of Ministerial Decision 1958/201245 - 
Classification of public and private works and activities in categories and subcategories in accordance with 
Article 1 paragraph 4 of Law 4014/21.9.201146 (Government Gazette 209/A/2011)", as amended by the 
Ministerial Decision 2307/2018 – Government Gazette 439/B/14-02-2018 and approved by the Minister 
of Environment after the consulting bodies (stakeholders) which are responsible. To authorise such a 
project, it is necessary to make a decision on the approval of environmental conditions. 

This process takes place gradually. Firstly, the current state of the environment in which the activity will 
be located is recorded. This is done by creating a Strategic Environmental Impact Assessment (SEIA)47 
which sets out the rules and provides the basis on which the project will operate within a specific area. 
The SEIA is carried out by the Design Authority and approved by the Ministry of the Environment. The 
prospective contractor may then voluntarily request the opinion of the relevant bodies on the project of 
interest to shorten the licensing procedure. This is done by the Preliminary Determination of 
Environmental Requirements (PPPA). Following this step, the Environmental Impact Assessment will 
also be carried out by the contractor, which will determine the approval decision of environmental terms 
(AEPO) and therefore licensing of the project. 

During the environmental terms approval decision (AEPO procedure), approvals from different authorities 
are needed, which is quite a bureaucratic process but based on the timetables set by the legislation, it is 
worth noting that the speed of approval of environmental conditions has been greatly improved and 
consequently speeds up the licensing of projects. 

During the hydrocarbon exploration programme, the Environmental Baseline Report (EBR) is being 
drafted in areas declared by state law. The preparation of these reports is provided by the lease agreement 
between the Greek State and the Lessee. The EBR presents in detail the conditions of the abiotic, biotic 
and human environment within the wider and direct study area. These include climatic and bioclimatic 

 

45 Law 1958/2012 as amended by Law 37674/2016 and Law 2307/2018. Classification of public and private projects and 
activities in categories and subcategories according to Article 1, paragraph 4 of Law 4014/2011 (Government Gazette) A209 / 
2011). 
46  Law 4014/2011 Environmental licensing of works and activities, regulation of arbitration in connection with the creation of 
an environmental balance and other provisions of competence of the Ministry of Environment. 
47 Law 107017/2006 as amended by the Official Government Gazette 3759/2017 No. 40238 Environmental Impact Assessment 
of certain plans and programmes, in accordance with the provisions of Directive 2001/42/EC “on the environmental impact 
assessment of certain plans and programmes” of the European Parliament and of the Council of 27 June 2001. 
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characteristics, morphology and landscape, geological and soil characteristics, natural environment 
(special conservation areas, particular landscapes, habitats, flora and fauna), human environment, land 
uses, historical and cultural elements, socio-economic environment, technical infrastructure, atmospheric 
environment, acoustic and vibrational environment, aquatic environment, anthropogenic pressures on the 
environment and defined zones of sensitivity. In particular, its purpose is to record the current state of the 
environment (baseline) in the area, which may be directly affected by the research work, as required under 
the lease agreement of the project, so that interventions implemented by the respective contractor can be 
more easily identified and not seeking responsibility for the pre-existing situation. 

It is noted that there is a priority for the study area as well as the potential intervention area to be located 
outside the boundaries of Natura 2000 sites, as well as outside wildlife sanctuaries and national parks. 
They also do not fall within the boundaries of Important Bird Areas (IBA) and they are generally outside 
defined protected areas. In case these areas include sections of habitats, particular attention should be paid 
to the timing of activities to minimise any negative effects. Therefore, the proposed work should take place 
outside the breeding and migration period of the aviary in the area. When the direct study area falls within 
the boundaries of the habitats, reference is made to this and in any case, the relevant work (cleaning etc.) 
is carried out in accordance with the relevant provisions of the relevant Forestry Authorities, in order to 
get access and logging in forest areas. To restore the vegetation, if necessary, a landscaping restoration 
study will be compiled. In particular, given the small width of the intervention zone, vegetarian restoration 
will include the re-establishment of vegetation in the areas affected, through natural regeneration or 
artificial planting (reforestation); if required by the competent forest services that is. The purpose of the 
rehabilitation phase is to restore the area that needs restoration to its pre-existing physical state. Any type 
of work within the field should always be done with the aim of protecting flora and fauna. Especially in 
Natura protected areas (SPA, SCI, WR) the obligations set by the legislation (4014/2011, 3937/201148) 
should be respected. For the clear and comprehensible protection and management of these areas by all 
users, the delimitation of protected areas within the natural parks may be provided and the definition of an 
extent area of absolute protection or nature conservation (core) may be provided. The definition of 
conservation and development zones around the core are clearly delineated, they do not contradict the 
conservation terms of these areas and are always made with the purpose to the comprehensive protection 
of protected ecological or other natural values. 

The characterisation of protected areas, as well as the delineation and definition of land uses and activities 
within them are done following a presidential decree, published by proposal of the Minister of 
Environment, Energy and Climate Change, following the opinion of the "Nature 2000 Committee" and 
General Secretary of the relevant Decentralised Administration, in pursuance of a Special Environmental 
Study (SES). The assignment of the Special Environmental Study and its final approval is given by the 
Minister of Environment, Energy and Climate Change. The aforementioned presidential decree 
characterising and defining an area, with delineation and definition of building conditions, land uses and 
activities within it, is issued on the basis of a special report documenting its ecological importance and 
protected values. Especially for the designation of high-value rural areas as regional parks, the Presidential 
Decree is issued on a proposal by the Ministers of Rural Development and Food and Environment, Energy 
and Climate Change. 

Especially for the designation of marine areas as regional parks, the Presidential Decree is issued on a 
proposal by the Ministers of Maritime Cases and the Environment, Energy and Climate Change. 
Specifically, the designation and determination of the boundaries and protected zones of nature, landscape 
elements or groups, which are included in a residential control zone (RCZ), shall be done by means of an 

 

48 Law 3937/2011 Biodiversity conservation and other provisions. 
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RCZ determination and in accordance with the procedure of article 29 of Law 1337/1983 (Government 
Gazette 33A). 

The characterisation of a region as a wildlife refuge shall be issued by a decision of the General Secretary 
of the relevant Decentralised Administration, on the basis of a special report documenting the ecological 
or other natural value of the area. The characterisation act identifies conservation priorities for each site. 
Declaring or reducing the extent of the protected area is permitted by decision of the Minister of the 
Environment, Energy and Climate Change and the extra responsible Minister, as the case may be, 
following a reasoned opinion by the General Secretary of the Decentralised Administration. 

The characterisation of an area as a protected landscape or as a protected natural formation is issued by a 
decision of the General Secretary of Decentralised Administration on the basis of a special report 
documenting the ecological or other natural value of the protected object and the opinion of the elected 
Regional governor. Conservation priorities are set out in the characterisation act. Declaring or reducing 
the extent of the protected object is permitted by a decision of the Minister of Environment, Energy and 
Climate Change and the Minister, as appropriate, upon a reasoned opinion by the General Secretary of the 
Decentralised Administration. 

The decisions of the Minister of Environment, Energy and Climate Change specify the general and specific 
measures provided for in the European Landscape Convention ratified by Law 3827/2010 (Official 
Government Gazette 30A), which are established by presidential decrees, on the proposal of the Minister 
of environment. 

Until the issuance of the Presidential Decrees referred to in the preceding subparagraph, the content of 
approved special environmental studies shall be compulsorily taken into account for the location of any 
project or activity within the protection area. 

A Presidential Decree, issued on a proposal by the Ministers of the Environment, Energy and Climate 
Change and the Interior, Public Administration and Electronic Government, establishes Protected Areas 
Coordination Managements at the level of the Decentralised Administration, with responsibility 
supervising and coordinating the protected areas of custody by the Decentralised Administration 
authorities with territorial jurisdiction, as the design and implementation of measures, and actions 
management, research, protection and information.  

The Directorates may be assisted by a non-remunerated advisory committee composed of scientists from 
academic or research institutes specializing in the nature and ecological requirements of managed 
protected areas, as well as representatives of environmental experts, with proven experience, expertise and 
scientific competence in ecology and biodiversity management. 

Part of their responsibility is to provide reasoned opinions before approving the environmental terms of 
the projects and activities that fall within their areas of responsibility or whose impacts directly or 
indirectly affect those areas, as well as any other matter on which they are asked to consult the competent 
authorities. 

Also, the monuments and archaeological sites are protected areas where they are gradually recorded and 
digitised with the ultimate goal of creating an Archaeological land registry and collaborating and 
publishing this data through the National land registry so that any work or activity can be downloaded 
immediately in order to get information needed for approval and license any project without delay. 
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In general, all necessary measures are taken to manage and deal with impacts on cultural and 
archaeological sites, such as the distance from the project to the site and pausing operations if any findings 
are identified in the immediate area of the project. Outside the area where work is suspended due to the 
aforementioned reasons, the operator should be able to continue its activities normally in the rest of the 
area. 

The Forest Land Registry, after years of delay, is heading in the right direction with a significant part of 
Greece covered and the rest being either in the process of being drafted, posted, or partially ratified with 
the immediate aim of final ratification, with a time limit of 2020, so to facilitate the approval and license 
procedures of projects. 

Of course, the National Land Registry is currently being drafted in Greece and thus a positive sign for the 
prospective investor is being presented. Land uses are recorded at the same time as the public and private 
legitimate interests in urban, rural and forest areas. 

The National Land Registry, in its final form, will include the partnership of the Urban, Forestry, 
Archaeological Land Registry, etc., resulting in immediate information on the area of interest and 
consequently the seamless and transparent licensing procedure of any activity. 

Below is an example map showing a hydrocarbon exploration and exploitation programme in the area of 
Arta-Preveza. Environmental and non-environmental data has been added to control and monitor the 
programme and to properly manage all activity parameters, with the aim of ensuring environmental 
protection and creating the smallest possible environmental impact from the Contractor's operations. 
Geophysical research lines are indicative and refer to an older programme. 

 

References 

State and Operator Leasing Contracts 

A2223/2011 (Official Government Gazette 122714/06/11) Regulation on Mining and Quarrying activities. 
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Economic terms and local content policies for hydrocarbon exploration and production in Greece 

by Stella Tsani 

Introduction 

In the last decade, there has been a considerable increase in hydrocarbon exploration and exploitation in 
the Southeastern Mediterranean region. Recent discoveries include the offshore gas fields of Leviathan 
and Tamar in Israel, Aphrodite and Glaucus in Cyprus and Zohr and Nour in the Exclusive Economic Zone 
of Egypt. These discoveries have revived the Greek interest in exploring and developing potential 
hydrocarbon resources in the Greek territory. Since 2014 the Hellenic Parliament has ratified 11 Lease 
Agreements that grant to the lessees the exclusive rights to carry on petroleum operations in the contracted 
areas. The contracted areas regard four onshore blocks (Aitoloakarnania, Ioannina, Arta-Preveza, 
Northwest Peloponnese) and seven offshore blocks (Katakolon, Patraikos Gulf, West of Crete, Southwest 
of Crete, Block 2, Block10, Ionian Block). Lessees include Greek (Hellenic Petroleum, Energean) and 
International Oil companies (Total, ExxonMobil, Repsol, Edison). 

Greece has limited experience in hydrocarbon exploration and production while the relevant economic 
policies and regulatory framework remain thin. A key argument put forward by the supporters of 
hydrocarbon exploration projects is their potential stimulating impact on the economy and employment. 
Yet the net impact of hydrocarbon projects on the latter remains unknown. Impact assessment requires a 
systematic socio-economic assessment of the projects that takes into account the integrated social, 
economic, environmental and technology impacts. This chapter aims to contribute to this assessment by 
examining the economic terms and the local content policies underlying the Lease Agreements signed to 
date. 

International experience shows that the impacts of the hydrocarbon exploration and development projects 
are related, inter alia, to the economic terms and the local content policies attached. The economic terms 
define the public revenues from hydrocarbon exploration and exploitation. Local content policies are 
policies that target the creation of economic interactions between the hydrocarbon sector and the rest of 
the productive sectors of the economy. Local content policies aim at increasing the added value beyond 
that directly derived from the hydrocarbon exploration and production activities as well as creating 
opportunities for employment, innovation and transfer of know-how. If properly designed and 
implemented, local content policies can act as a catalyst for the stimulation of the economic activity and 
employment from hydrocarbon projects. 

Hydrocarbon exploration in Greece takes place in a time of intense debate about the actions and policy 
choices that need to be made in order to achieve climate change mitigation and adaptation and to diversify 
the energy sources moving away from oil and gas. Additionally, actions and policies need to aim for an 
environmentally, socially and economically sustainable development in line with the objectives set out in 
the UN Agenda to 2030 and the Sustainable Development Goals (UN Agenda 2030). At EU level any 
choices with regards to the development of hydrocarbon resources need to take into consideration the 
climate and sectoral diversification objectives set out in Europe with horizon to 2050. Given these 
challenges, a thorough understanding of the economic terms of the Lease Agreements and of the risks and 
opportunities associated with local content policies in the hydrocarbon sector appear to be of prime 
importance. The analysis herein seeks to contribute to this end with the aim to draw useful conclusions 
that can support well informed public debate and policy making. 
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The remainder of the chapter develops as follows. Next section examines the timeline and policy 
framework for hydrocarbon exploration in Greece. Section 3 provides a summary discussion of the 
economic terms of the Lease Agreements signed between the Greek Government and the Lessee 
companies in the period between January 2014 and October 2019.  Section 4 discusses the opportunities 
and challenges related to the adoption and implementation of local content polices in the hydrocarbon 
sector. Last section concludes with some policy considerations.  

Review of recent developments and policy frameworks for hydrocarbon exploration and production 
in Greece  

The exploration of hydrocarbons in Greece dates back to the late 19th and early 20th centuries with the 
first sporadic drilling being carried out by foreign companies (London Oil Development, Hellis, Pan-Israel, 
Deilman-Ilio) in the West (Zakynthos, Northwest Peloponnese) and Northeast (Evros) parts of the country.  
Exploration efforts became more systematic in the 1960s and 1970s as a result of international oil price 
developments and changes in the country's energy policy conducted by the Ministry of Industry49. 

 
Figure 1: Hydrocarbon Exploration and Production in Greece (2018). Source: HHRM SA. 

 

49 Ministry of the Environment and Energy. Exploration, research and exploitation of hydrocarbons. A brief history of 
hydrocarbon exploration in Greece. (http://www.ypeka.gr/Default.aspx?tabid=765&language=el-GR)  

http://www.ypeka.gr/Default.aspx?tabid=765&language=el-GR
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Exploration efforts during this period led to the discovery of the first hydrocarbons of commercial interest 
offshore Thasos (Prinos oilfield and South Kavala gas field). The fields discovered are exploited to this 
day. The discovery of the oil field in Prinos was followed by the establishment of the Public Petroleum 
Corporation in 1975, the first Greek state-owned management body with the right to explore and exploit 
hydrocarbons. In 1976, the first law on hydrocarbon exploration and production was ratified by the 
Hellenic Parliament (Law 4686). Exploration activities in the 1980s led to the discovery of the offshore 
field in Katakolon, and of other fields in Northwestern Peloponnese and in Epanomi in Northern Greece. 

Following the negotiations and the subsequent joining of Greece to the European Union, Greek legislation 
on hydrocarbon exploration and production was updated in the mid-1990s so as to align with the European 
legislation and the relevant Directives. Following this legislative change, four exploration and exploitation 
licenses were granted regarding exploration areas in Peloponnese, Ioannina, Aitoloakarnania and Patraikos 
Gulf. The resulting exploration activities, which were characterised by incomplete execution, technical 
and financial barriers, did not lead to any encouraging results. The exploration phase of the 1990s was 
followed by almost two decades in which no interest in hydrocarbon exploration and exploitation was 
recorded. Changes in Greece's hydrocarbons policy have been recorded after 2010 as a result of the 
international oil price developments in the early 2000s, the intensification of exploration projects and the 
discovery of significant fields in the Eastern Mediterranean. The renewed policy interest in hydrocarbons 
is reflected in the 2011 legislative reform, which created a very attractive environment for companies 
interested in exploration and production projects in Greece. The legislative reform has been followed by 
open calls that resulted in 2014 in the ratification by the Hellenic Parliament of three Lease Agreements 
for the blocks of Ioannina, Patraikos Gulf and Katakolon. 

Four more Lease Agreements regarding the blocks of Arta-Preveza, Aitoloakarnania, Northwestern 
Peloponnese and Block 2 have been ratified by the Hellenic Parliament in 2018. In June 2018, the Greek 
State began a third round of negotiations with petroleum companies that expressed interest for the blocks 
West and South-West of Crete, Block 10 and the Ionian Block. The resulting Lease Agreements have been 
ratified by the Hellenic Parliament in October 2019. The map of the rights for exploration and production 
of hydrocarbons in Greece as of October 2019 is illustrated in Figure 1. Table 1 summarises the Lease 
Agreements signed, Lessees, Operator companies and the stage of each project as of October 2019. 

The Greek Government has taken additional legislative measures since 2011, with regards to the 
management of hydrocarbon revenues and oversight of the exploration and the production actives. In 2011 
the Hellenic Hydrocarbons Resources Management (HHRM) authority has been established (Law 4001). 
HHRM manages the Greek State's rights to hydrocarbon exploration and production in the Greek territory 
and has a life span of 99 years. The Greek State is the sole shareholder of HHRM. The operations are 
governed by the principles of private law. 
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Law No 

Date of 
Publication in 

the Official 
Government 

Gazette 
(Start date of 

Lease 
Agreement) 

Block Site Project Stage Lessee(s), operators and 
company shares in the project 

4298 03/10/2014 Katakolon Offshore Development Energean Oil & Gas (100%) 

4299 03/10/2014 Patraikos Gulf Offshore Exploration Hellenic Petroleum (50%, 
Operator), Edison (50%) 

4300 03/10/2014 Ioannina  Onshore Exploration Repsol (60%, Operator), 
Energean Oil & Gas (40%) 

4524 15/03/2018 Aitoloakarnania Onshore Exploration Repsol (60%, Operator), 
Energean Oil & Gas (40%) 

4525 15/03/2018 Block 2 Offshore Exploration Total (50%, Operator), Edison 
(25%), Hellenic Petroleum 

(25%) 

4526 16/03/2018 Arta-Preveza Onshore Exploration Hellenic Petroleum (100%) 

4527 16/03/2018 South-West 
Peloponnese 

Onshore Exploration Hellenic Petroleum (100%) 

4628 10/10/2019 South–West Crete Offshore Exploration Total (40%, Operator), 
ExxonMobil (40%), Hellenic 

Petroleum (20%) 

4629 10/10/2019 Ionian Offshore Exploration Hellenic Petroleum (50%, 
Operator), Repsol (50%) 

4630 10/10/2019 Block 10 Offshore Exploration Hellenic Petroleum (100%) 

4631 10/10/2019 West Crete Offshore Exploration Total (40%, Operator), 
ExxonMobil (40%), Hellenic 

Petroleum (20%) 

Table 1: Lease Agreements, Lessees, Operator companies and the stage of hydrocarbon exploration and production projects in Greece, as 
of October 2019 

Hydrocarbon policy developments as recorded in the recent decades in Greece are shaped by international 
hydrocarbon price developments, by regional developments in the Southeastern Mediterranean, and by the 
legal requirements resulting from the country's accession to the European Union. The policy choices made 
so far and the resulting signed agreements bring to Greece international companies with significant 

https://www.greekhydrocarbons.gr/en/IoanninaLease_en.html
https://www.greekhydrocarbons.gr/en/Aitoloakarnania_en.html
https://www.greekhydrocarbons.gr/en/Ionian_en.html
https://www.greekhydrocarbons.gr/en/Block10_en.html
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experience, know-how and an established supply network. Yet the net economic impact of Greece's recent 
opening to hydrocarbon exploration and production projects and to the international oil companies’ interest 
remains unknown50. The extent to which the local economy and employment will benefit from the 
developments in the hydrocarbon sector depends, inter alia, on the economic terms stipulated in the 
contracts, on the local content policies put forward and on the domestic capacity to meet the targets. These 
aspects are discussed in the following sections. 

Economic terms of hydrocarbon exploration and production agreements in Greece 

The Lease Agreements signed outline the economic terms and the minimum financial and technical 
commitments that have to be met by the contracting companies for the exploration and exploitation of 
potential hydrocarbon resources in Greece. The exploration stage can take up to eight years and companies 
may request extension(s). The production stage can take up to twenty years and can be subject to up to 
two fiver-year period extensions. The Greek State collects taxes in the form of a flat income tax rate of 
20% on the net taxable income of the companies. In addition, the regions in which the work is carried out 
receive a regional tax of 5% on the net taxable income. The royalties (in cash or in kind) attributable to 
the Greek State are calculated on the basis of the R factor. R factor is defined, in respect of the first period 
and in respect of each subsequent calendar quarter, as the product of: (i) cumulative gross inflows for the 
first period or that calendar quarter, as the case may be, divided by (ii) cumulative total outflows for the 
first period or that calendar quarter, as the case may be) which is defined as the ratio of the cumulative 
gross inflows to the cumulative gross outflows of the period (Table 2). 

Additional revenues for the State come from surface fees, contract signature bonuses and other production 
bonuses. These payments differ between the different contracts signed and are numerically set in each 
Lease Agreement. Concessions also make provisions for the development and the training of human 
capital through training or through the payment of training fees on an annual basis, from the contracting 
companies. Training fees aim at supporting the human resources of the Ministry of Environment and 
Energy and/or HHRM. Table 3 summarises the state revenues provided for in the Lease Agreements signed 
between 2014 and 2019. 

The amount of revenues generated for the State is related to the stage of the contract execution. In the 
exploration stage, state revenues come from signature bonuses, surface and training fees. During the 
production stage, the State receives, in addition to the above, royalties and production bonuses, as well as 
revenues from income and regional taxes. For the period 2014-2027, State revenues from hydrocarbon 
exploration are estimated at €8.5 million from signature bonuses, approximately €20 million from surface 
fees and €7 million from training fees. Estimations of tax revenues, royalties and production bonuses 
remain difficult to estimate due to the uncertainty on whether commercially exploitable fields will be 
identified in the granted blocks. 

  

 

50 A recent study conducted by EFTEC (EFTEC, 2019) on behalf of WWF Greece attempts to assess the economic impact of 
hydrocarbon research and development in Greece with emphasis on costs associated with potential accidents and environmental 
pollution. 
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0-0.5 2% 2% 2% 4% 5% 5% 4% 4% 4% 4% 4% 

0.5-1 5% 5% 5% 5% 10% 10% 7% 5% 6% 5% 5% 

1-1.5 10% 8% 8% 6% 15% 15% 10% 6% 7% 6% 6% 

1.5-2 15% 11% 11% 7% 20% 10% 12.5% 8% 9% 7% 7% 

2-2.5 20% 14% 17% 15% 25% 22% 15% 15% 15% 15% 15% 

2.5-3 20% 17% 20% 15% 25% 22% 17.5% 15% 15% 15% 15% 

>3 20% 20% 20% 15% 25% 22% 20% 15% 15% 15% 15% 

Table 2: Royalty percentage calculated by reference to the R factor (R factor means, in respect of the first period and in respect of each 
subsequent calendar quarter, the product of: (i) cumulative gross inflows for the first period or that calendar quarter, as the case may be, 
divided by (ii) cumulative total outflows for the first period or that calendar quarter, as the case may be. 

Revenues from taxation, royalties, bonuses, surface and training fees regard direct revenues from 
hydrocarbon exploration and production projects in the Greek territory. The ratified Lease Agreements 
aim for additional indirect economic benefits associated with human capital upgrade, labour markets 
development, public administration support, know-how transfer, research and development, increased 
demand for goods and services from local suppliers and employment opportunities for domestic workers. 
The Lease Agreements include terms according to which companies that have been granted the right to 
exploration and production of hydrocarbons in the Greek territory should contribute to the training of 
human resources and the upgrade of the public administration. According to the signed agreements, lessees 
have a contractual obligation to give preference to labour force coming from Greece and the European 
Economic Area (EEA) and to prefer services, materials, equipment, consumables and other goods 
originating from Greece and the EEA, provided that the price, quality, delivery time and other conditions 
are comparable to those offered internationally. 
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Block  Annual surface fee 
(Euro /km2) Taxation Additional bonuses (Euro) Training fees (Euro) 
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s G
ul
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1,892 10 15 20 200 5% 20% 1,100,000 - 

1,000,000 when average 
daily production reaches for 

the first time 5,000 boe 

2,000,000 when average 
daily production reaches for 

the first time 10,000 boe 

4,000,000 when average 
daily production reaches for 

the first time 25,000 boe 

80,000 annually during the 
exploration stage 

90,000 from the date that the 
lessee declares a discovery to be 

commercially exploitable 

100,000 from the date that average 
daily production reaches 1,000 boe 

Ka
ta

ko
lo

n 

545 10 15 - 200 5% 20% 200,000 - 

500,000 when cumulative 
production reaches for the 

first time 1,000,000 boe 

1,000,000 when cumulative 
production reaches for the 

first time 2,500,000 boe 

2,000,000 when cumulative 
production reaches for the 

first time 5.000.000 boe 

2,500,000 when cumulative 
production reaches for the 
first time 10,000.000 boe 

75,000 annually during the 
exploration stage 

100,000 from the date that the 
lessee declares a discovery to be 

commercially exploitable 

Io
an

ni
na

 

4,187 10 15 20 200 5% 20% 500,000 - 

1,500,000 when cumulative 
production reaches for the 
first time 10,000,000 boe 

7,500,000 when cumulative 
production reaches for the 
first time 50,000,000 boe 

15,000,000 when cumulative 
production reaches for the 
first time 100,000,000 boe 

50,000 annually during the 
exploration stage 

100,000 from the date that the 
lessee declares a discovery to be 

commercially exploitable 

Bl
oc

k 
2 

2,422 50 100 200 1,000 5% 20% 500,000 1,000,000 

2,000,000 when cumulative 
production reaches for the 
first time 10,000,000 boe 

1,200,000 when cumulative 
production reaches for the 
first time 15,000,000 boe 

1,000,000 when cumulative 
production reaches for the 
first time 30,000,000 boe 

80,000 annually during the 
exploration stage 

100,000 from the date that the 
lessee declares a discovery to be 

commercially exploitable 

140,000 annually during the 
exploitation stage 

Ar
ta

-P
re

ve
za

 

4,763 50 100 200 1,000 5% 20% 1,300,000 - 

1,000,000 when cumulative 
production reaches for the 

first time 5,000,000 boe 

2,000,000 when cumulative 
production reaches for the 
first time 10,000,000 boe 

150,000 annually during the 
exploration stage 

150,000 from the date that the 
lessee declares a discovery to be 

commercially exploitable 

150,000 annually during the 
exploitation stage 
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Block  Annual surface fee 
(Euro /km2) Taxation Additional bonuses (Euro) Training fees (Euro) 
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4,000,000 when cumulative 
production reaches for the 
first time 20,000,000 boe 

6,000,000 when cumulative 
production reaches for the 

first time 40,000,000 

8,000,000 when cumulative 
production reaches for the 
first time 80,000,000 boe 

10,000,000 when cumulative 
production reaches for the 
first time 100,000,000 boe 

N
or

th
w

es
t P

el
op

on
ne

se
 

3,778 50 100 200 1,000 5% 20% 750,000 - 

1,000,000 when cumulative 
production reaches for the 

first time 5,000,000 boe 

1,500,000 when cumulative 
production reaches for the 
first time 10,000,000 boe 

2,000,000 when cumulative 
production reaches for the 
first time 20,000,000 boe 

2,500,000 when cumulative 
production reaches for the 
first time 40,000,000 boe 

3,500,000 when cumulative 
production reaches for the 
first time 80,000,000 boe 

4,500,000 when cumulative 
production reaches for the 
first time 100,000,000 boe 

100,000 annually during the 
exploration stage 

100,000 from the date that the 
lessee declares a discovery to be 

commercially exploitable 

100,000 annually during the 
exploitation stage 

Ai
to

lo
ak

ar
na

ni
a 

4,360 50 100 200 1,000 5% 20% 250,000 - 

500,000 when cumulative 
production reaches for the 

first time 5,000,000 boe 

1,000,000 when cumulative 
production reaches for the 
first time 10,000,000 boe 

2,000,000 when cumulative 
production reaches for the 
first time 20,000,000 boe 

3,000,000 when cumulative 
production reaches for the 
first time 40,000,000 boe 

5,000,000 when cumulative 
production reaches for the 
first time when cumulative 
production reaches for the 
first time 80,000,000 boe 

100,000 annually during the 
exploration stage 

150,000 annually during the 
exploitation stage 
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Block  Annual surface fee 
(Euro /km2) Taxation Additional bonuses (Euro) Training fees (Euro) 
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10,000,000 when cumulative 
production reaches for the 

first time 100,000,000 

Io
ni

an
 B

lo
ck

 

6,671 15 20 25 200 5% 20% 500,000 500,000 

1,500,000 when cumulative 
production reaches for the 
first time 10,000,000 boe 

4,000,000 when cumulative 
production reaches for the 
first time 30,000,000 boe 

7,000,000 when cumulative 
production reaches for the 
first time 60,000,000 boe 

100,000 annually during the 
exploration stage 

140,000 annually during the 
exploitation stage 

Bl
oc

k 
10

 

3,421 50 100 200 1,000 5% 20% 400,000 1,000,000 

2,000,000 when cumulative 
production reaches for the 
first time 10,000,000 boe 

1,200,000 when cumulative 
production reaches for the 
first time 15,000,000 boe 

1,000,000 when cumulative 
production reaches for the 
first time 30,000,000 boe 

80,000 annually during the 
exploration stage 

100,000 from the date that the 
lessee declares a discovery to be 

commercially exploitable 

140,000 annually during the 
exploitation stage 

W
es

t o
f C

re
te

 

20,058 15 20 25 200 5% 20% 1,500,000 1,500,000 

5,000,000 when cumulative 
production reaches for the 
first time 50,000,000 boe 

10,000,000 when cumulative 
production reaches for the 
first time 100,000,000 boe 

100,000 annually during the 
exploration stage 

140,000 annually during the 
exploitation stage 

So
ut

h-
w

es
t o

f C
re

te
 

19,868 15 20 25 200 5% 20% 1,500,000 1,500,000 

5,000,000 when cumulative 
production reaches for the 
first time 50,000,000 boe 

10,000,000 when cumulative 
production reaches for the 
first time 100,000,000 boe 

100,000 annually during the 
exploration stage 

140,000 annually during the 
exploitation stage 

Table 3: Economics terms of Lease Agreements signed in Greece between 2014 and 2019 

In addition to the provisions of the Lease Agreements, the economic framework of the exploration and 
production activities is set by that Presidential Decree 127/1996. The Decree sets an upper limit on 
expenditures incurred abroad in relation to expenditures incurred in Greece. According to this, the amounts 
of salaries of directors or employees abroad and of the general administrative expenses of the Contractor's 
own offices for the services rendered by them in respect of contractual work may not exceed 10% of the 
respective expenses incurred in Greece. This requirement further supports the priorities of local content 
policies. 
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With regards to the fiscal and macroeconomic management of revenues coming from hydrocarbons, two 
relevant laws voted by the Hellenic Parliament apply. According to Law 4001/2011, 20% of the State 
proceeds from hydrocarbons exploration and production should be deposited in the Green Fund. The Green 
Fund is a special account held in the Bank of Greece. The accumulated funds are intended to finance 
programmes dealing with marine pollution that can be caused by hydrocarbon exploration and production 
activities as well as for the funding of environmental programmes related to the extraction of natural 
resources. Law 4162/2013 establishes the “National Account of Social Solidarity between Generations”, 
a special account held at the Bank of Greece. This special account serves two purposes: 1) support of the 
national pension system through the creation of a reserve to finance current and future funding needs and 
2) finance training programmes in Greek higher education institutions related to the exploration and 
production of natural resources. Decisions on the use of the funds accumulated in the National Account of 
Social Solidarity between Generations are taken jointly by the Ministers of Finance, Labour, Social 
Security and Welfare and the Environment, Energy and Climate Change. Decisions on the financing of 
training programs are taken jointly by the Ministers of Finance, Labour, Social Security and Welfare, 
Education and Religions, Culture and Sport, and Environment, Energy and Climate Change. The economic 
terms and provisions for the use of hydrocarbon revenues follow international practices. In particular, the 
establishment of the National Account of Social Solidarity between Generations follows the model of the 
Norwegian Petroleum Fund which is recognised as one of the most successful models of revenue 
management from natural resources. 

Legal provisions for the explicit (quantified) determination of State revenues and their allocation to special 
purpose accounts such as the Green Fund or the National Account of Social Solidarity between 
Generations, may support the prudent management of hydrocarbon revenues (Tsani et al, 2011; Tsani, 
2013; Tsani, 2015). The legal provisions to date indicate the policy will to use hydrocarbon revenues for 
economic growth and social prosperity. Nevertheless, the international experience on hydrocarbon revenue 
management indicates that, first, there may be a large distance between the willingness to properly manage 
hydrocarbon revenues and actually doing so when hydrocarbon money flows into the state coffers. Second, 
while these options may seem to work is some successful cases (with Norway being a prominent example), 
consistency and transparency of the hydrocarbon revenue management policies are equally important for 
turning hydrocarbon wealth into a “blessing” rather than a “curse” for the economy and the society. 
International experience further indicates that the harmonization of the management of hydrocarbon 
revenues and the coordination of the special-purpose accounts with the broader fiscal policies and 
development needs are important for achieving economic growth and stability in the presence of 
considerable  natural resource exploitation (Bacon and Tordo, 2006; Mehlum et al, 2006; IMF, 2007; 
Coutinhio et al, 2013).  

The economic benefits of hydrocarbon projects can extend beyond the funds directed to the special-
purpose accounts. This can be achieved through the adoption and the implementation of appropriate local 
content policies with regards to hydrocarbon projects. Examples of such policies include support of 
research, education and technology, initiatives that can bring domestic suppliers closer to international 
companies, establishment of labour market standards and targets (with regards to local employment), 
creation of links between the extractive sector and the rest of the sectors in the domestic economy,  public 
administration and tax reforms, etc. Alternative local content policies can have a catalytic effect on the 
economic impact that hydrocarbon research and exploitation can have. For this to happen, it is important 
to understand the challenges and the opportunities associated with the implementation of local content 
policies. These are discussed in brief next. 
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Local content policies: Opportunities and challenges 

Opportunities associated with local content policies include stimulating employment, know-how transfer 
and regional economic development. Employment opportunities are related to the direct and indirect 
impacts of demand for services and goods from the construction and industry sectors, catering and housing, 
legal and accounting services, environmental and safety, transport, IT etc. The impact on the demand for 
labour in the hydrocarbons sector is related to the project phase, which can be exploration, evaluation, 
development and production (Fig. 2). In the exploration stage, the demand for labour mainly concerns 
geologists, geophysicists and engineers as well as legal experts and procurement experts. During the 
evaluation phase, the needs for the workforce regard geologists, geophysicists and engineers. In the 
exploration and evaluation stages, the demand for labour mainly concerns the hydrocarbons as well as the 
services sector (e.g. legal services on lease agreements, engineering services for environmental studies). 

If the evaluation is successful, it follows the development stage, which records the highest demand for 
labour as compared to other stages of the project (Brown, 2015). At this stage, labour is needed to prepare 
the drilling site and to build the necessary infrastructure such as roads and ports. Other related tasks in the 
development phase include drilling rig operators, excavation crews, truck drivers, heavy machinery 
operators and more. These labour needs can be met by supply of labour that may come from sectors other 
than hydrocarbons such as manufacturing, construction and transport. At the production stage, labour 
demand is comparatively lower and it is usually covered by labour supply in the hydrocarbon and mining 
sector. 

 
Figure 2: Employment demand in hydrocarbon exploration and production. 

Employment demand of hydrocarbon 
projects

Exploration & Evaluation

phase

Direct: Small compared to the other 
phases of the project. Demand mainly for 

geologists and geophysicists

Indirect: Small compared to the other 
phases of the project. Demand mainly for 
legal experts and procurement specialis

Development 

phase  

Direct: Large compared to the other 
phases of the project. Demand for  labour 
for the preparation of the drilling site and 

the construction of the necessary 
infrastructure

Indirect: Large compared to the other 
phases of the project. Demand for labour 

force in  infrastructure development, 
services and accomodation

Production 

phase

Direct: Moderate compared to the other 
phases of the project. Demand covered 

mainly from oil and gas sector

Indirect: Small compare to other phases 
of the project. Demand mainly for 

accomodation, transport and services
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Despite the importance of local content policies, their design by policy makers and implementation by 
businesses and the public sector is not always easy. Difficulties in the design and implementation of local 
content policies arise from the technological complexity, existing domestic capacity and the time needed 
to build links between the hydrocarbon sector and the local economy (Muller and Schitzer, 2003, Nordås 
et al, 2003; Levett and Chandler, 2012). A small economy with a thin industrial base such as Greece may 
find it difficult to provide fast competitive inputs (goods and services) to the growing hydrocarbon sector. 
In addition, a growing extraction sector coupled with ambitious domestic local content policies can create 
problems in the smooth functioning of the supply chain, which may adversely affect employment, 
production in other sectors of the economy, and institutional capacity to monitor developments. 

 
Figure 3: Local content policy targets. 

Local content policies should be an integral part of the larger package of economic and regional 
development policies in order to contribute effectively to boosting economic growth. Local content 
policies should therefore be coordinated and aligned with national economic development priorities and 
policies and form an integral part of the overall development policies strategy (Tordo et al, 2013). For 
example, local content policies aimed at increasing regional employment can only be successful if 
appropriate policies for education, training or mobility of workers are implemented. In practice, aligning 
local content policies with the broader mix of fiscal and development policies can be difficult especially 
in cases such as Greece, where frequent changes in the tax and legislative framework or long-term 
economic planning are recorded. 

The limited market efficiency and domestic capacity to deal with sectoral needs may also undermine 
policies to exploit domestic potential. The hydrocarbon sector is a capital-intensive sector that requires 
high capital investments, specialised inputs and expensive technology. These are often provided by large 
international companies and are rarely found in countries that are in the early stages of exploiting their 
natural wealth (Muller and Schitzer, 2003; Rui et al., 2017; Narula, 2018). Global supply chains are often 
used by international companies in an effort to reduce costs and gain access to competitive inputs. This 
supply network is very well organised and interconnected, which often makes it difficult for local suppliers 
to be involved in the supply chain of a project, even where local capacity may exist or be competitive. In 
such cases, regulatory interventions, which can tackle incomplete market information, are crucial. 
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The technology and input (labour, services, goods) requirements of the hydrocarbon sector vary in size, 
complexity and revenue generation depending on the size and stage of the projects (exploration, 
evaluation, development or production). These differentials in demand may affect the ability of local 
suppliers to benefit from the links that the sector can create with other sectors of the economy. In this case, 
policy interventions are needed that can support areas that are technologically advanced and/or support 
those sectors that offer inputs (goods or services) that can be used in small-scale research and exploitation 
of hydrocarbons. These policy interventions should be done in a way that does not hinder market efficiency 
and competition. 

Recent studies show that supporting and developing technology skills through local content policies can 
contribute to economic growth through increased productivity, innovation and human capital upgrade 
(Heim et al., 2019). However, any combination of policies can yield results when domestic skills and 
capabilities can adequately meet sectoral requirements. Lack of skills is often recorded in the early stages 
of development of a hydrocarbon project and this can be particularly evident in countries like Greece that 
have limited prior experience with similar projects. Shortcomings are often greater in requirements related 
to high-skilled work or adequate administrative experience. 

Skill shortages may be related to the education system, quality and requirements of the existing industrial 
base or to the progress of the exploration projects (e.g. if projects do not allow for the early development 
of skills in the domestic market). For this reason, policy interventions should take timely measures to 
address the potential for skills gaps through education, linking the hydrocarbons sector with research and 
development and the creation of training and education centres. This effort should emphasise skills and 
transfer of knowledge that can be applied to areas other than hydrocarbons, in order to ensure 
dissemination and diversification targets. 

Local content policies can be supported through the creation of clusters (Shakya, 2009; Leskinen et al., 
2012). In this respect, a key challenge for Greece is the lack of the respective culture and incentives for 
the creation of cooperatives and the exchange of good practices. Cluster creation in Greece can also support 
business development initiatives as it enables access to innovation, better coordination, effective use of 
public goods and the dissemination of best practices. Creating clusters is especially important for the 
energy sector dominated by large companies investing significant time and capital in technological 
upgrading and innovation. The creation of business clusters can be geographically and/or sectorally 
distributed, within or outside national borders (e.g., formations can be expanded at transnational or 
regional level to exploit economies of scale) with the ultimate aim of accelerating innovation, business 
development and employment. The geographical location of Greece makes it attractive for the creation of 
regional clusters that can help strengthen the country's role in energy developments in southern Europe, 
the southeastern Mediterranean and the Balkans. 

The effectiveness of the hydrocarbon revenue management may be influenced by the structure of the sector 
(few large companies with a dominant market position) or the limited public sector experience with 
managing revenues from depletable, geographically concentrated natural resources. The above can limit 
the extent of the positive outcomes of local content polices. International experience and existing 
initiatives provide alternatives to address this problem. One international initiative that Greece could 
harmonise with in order to overcome these obstacles is the Extractive Industries Transparency Initiative 
(EITI). The initiative regards the production and promotion of a global standard for the transparent and 
responsible management of hydrocarbons and mineral resources. The initiative puts forward the need to 
disclose full information along the entire value chain of the extractive industry, from extraction point to 
government revenue management and public benefit coming from natural resources. By doing so, the EITI 
seeks to strengthen public and corporate governance, promote understanding of natural resource 
management, and provide the data to inform reforms for greater transparency and accountability in the 
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extractives sector. In each of the 53 implementing countries, EITI is supported by a coalition of 
governments, companies and civil society51. Harmonising Greece with the Extractive Industries 
Transparency Initiative could provide the country with a pool of good practices and alternative business 
and policy approaches to maximizing the positive impact of natural resources. 

Concluding remarks 

Hydrocarbon exploration and production projects in Greece are taking place in a time of intense debate 
about climate change and achieving sustainable development goals. In this context, any action should take 
place after careful socio-economic evaluation. The immediate economic benefits of the lease agreements 
signed in Greece from 2014 to 2019, are expected to be limited at the exploration stage and higher at the 
production stage if commercially viable discoveries are made. The overall economic effect of the lease 
agreements may out weight the direct financial returns stipulated in the contracts if appropriate local 
content policies are designed and implemented on time.   

For this to happen, the domestic needs and targets to be met by local content policies, the end beneficiaries, 
the present and the future capacity of the domestic economy to meet the specific policy and business needs 
should be clearly identified. In addition, an assessment of the costs and benefits of implementing policy 
measures at regional and national level should be undertaken to ensure that any political intervention does 
not impose management costs that outweigh the benefits. Last local content policies should be fully 
coordinated with the country's broader development and budgetary programmes, so as not to undermine 
development goals and long-term sustainability. 

Unfortunately, no guide is provided for the design and implementation of successful local content policies. 
Nor the international experience puts forward an ultimate combination of policies that best address the 
development and growth needs of the nations. As a result, the Greek State must set priorities and goals in 
order to achieve the maximum possible benefits from the exploitation of the country's natural wealth. 
International initiatives such as the Sustainable Development Goals and the Extractive Industries 
Transparency Initiative may prove useful in this regard. 
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The authors 

HHRM SA staffed its offices in 2017 by employing a small but adaptable team of lawyers, geologists, 
environmental engineers, economists and environmentalists. This issue comprises the articles of only a 
handful of the experts working at HHRM SA. 

Yannis Bassias, President and CEO, HHRM SA 

Yannis Bassias is the President and CEO of HHRM SA. He studied Geology at the University of Athens 
and holds a PhD degree on the sedimentary basins from the University Pierre and Marie-Curie in Paris. 
He was President and CEO in several international companies active in Europe and the USA in 
hydrocarbon exploration and production. He was President and CEO at Georex for 16 years. He has 
published more than 30 papers in international and industry journals. His latest papers were on the 
hydrocarbon potential of the Mozambique Channel, France and Madagascar, published in the Oil and Gas 
Journal in 2015. Also, the migration mechanism in the Atlantic Ocean for Guyana, Suriname and French 
Guyana (2016). 

Maria Matzakou, Legal Counsel at the Offshore Hydrocarbon Operations Department, HHRM SA 

Maria Matzakou is the Legal Counsel at the Offshore Safety team of the Hellenic Hydrocarbon Resources 
Management S.A. and she deals with the implementation of the Greek Law 4409/2016 (transposition of 
the 2013/30/EU Directive). Maria holds a Bachelor’s Degree in Law from the National and Kapodistrian 
University of Athens and a Master’s Degree (LLM) in International and European Energy Law from the 
Democritus University of Thrace. 

Katerina Kostaki, Geologist at the Offshore Hydrocarbon Operations Department, HHRM SA 

Katerina Kostaki holds a BSc in Geology from the University of Athens, an MSc in Engineering Geology 
and a PhD in Rock Engineering, both from Imperial College, London. Her PhD studies, which were 
sponsored by British Gas, focused on gas storage in underground caverns, with emphasis on novel 
numerical and experimental investigations of gas and water flow in fractured media. In 2001 she became 
an Assistant Professor (and later an Adjunct Professor) at the University of Saskatchewan in Canada, 
where her research focused on geological CO2 storage for the Weyburn CCS project. After returning to 
Greece, she worked as a lecturer at the Technological Institutes of Athens and Piraeus, and as a Geologist 
for the Water Resources Management Department of the Prefecture of Attica. She has published numerous 
peer reviewed papers in journals and conferences. Since February 2017, she has been working as a 
Geologist for Offshore Hydrocarbon Operations Department at the Hellenic Hydrocarbon Resources 
Management S.A. 

Dimitris Arvanitis, Legal Counsel at Environmental Legislation, HHRM SA 

Dr. Dimitrios Arvanitis is Legal Counsel with Hellenic Hydrocarbon Resources Management SA. He is a 
qualified lawyer enrolled with the Athens Bar Association, holds an LL.B from the Law School of the 
National University of Athens, an LL.M in international energy law and a PhD in offshore oil and gas 
contracts awarded by City, University of London. Dimitrios is legal advisor of the law and technology 
think-tank ELONtech and Head of the Athens branch of the Greek Energy Forum. 
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Louise Bouvery, Legal Advisor in Arbitrations, HHRM SA 

Louise Bouvery is a lawyer, specialised in arbitration and dispute resolution with a special focus on the 
oil and gas industry, and advises HHRM on these questions. She holds a Master II, Université Paris XI-
Jean Monnet, and a L.L.M, University of Exeter, where she is currently completing her PhD ("Lex 
Petrolea, arbitration and other Alternative Dispute Resolution Mechanisms in oil and gas investment 
contracts: a critical analysis"). 

Nikos Barkas, Drilling Engineer at the Offshore Hydrocarbon Operations Department, HHRM SA 

Nikos Barkas is a drilling engineer in HHRM's Offshore Hydrocarbon Operations department. Within his 
role, he deals with technical inspections and monitoring safety at offshore hydrocarbon eploration and 
exploitation facilities within the Greek territory. He has 21 years of experience in the Oil & Gas Industry 
in a wide range of roles, duties and assignments. He is a graduate of the Department of Geology of the 
University of Athens and holds a master's degree in Computing in Earth Sciences from the University of 
Keele in the United Kingdom. 

Spiros Spinos, Environmental Scientist and GIS Specialist, HHRM SA 

Spiros Spinos (M.Sc. Env.) is and Environmental Scientist and GIS specialist at HHRM. His fields are 
environmental management, environmental studies, environmental licensing and the supervision of the 
environmental effects of H/C activities. His specialty is the restoration of aquifers and the environmental 
protection of offshore activities. His alma matter is the University of Patras where he studied 
Environmental Engineering and Natural Resources Management. He also has a master's degree from the 
National Technical University of Athens in Water Resources Technology and Management. 

Dimitrios Poulos, Forest-Environmental Scientist and GIS Specialist, HHRM SA 

Dimitrios Poulos is a forest-environmental scientist at Hellenic Hydrocarbons Resources Management 
Company SA and is involved in monitoring studies on environmental protection and safety 
(Environmental Legislation), as well as managing and controlling forest issues (Forest Legislation), during 
hydrocarbon exploration projects, by using Geographic Information Systems (GIS) for recording and 
studying data in the concession areas. He has a degree in Forestry and Environmental Management and 
Natural Resources (D.U.TH.) and he is a specialist in GIS. 

Stella Tsani, Economist, External Associate 

Stella Tsani holds a PhD in Economics and Business from the University of Reading, UK. Her research 
interests focus on public policy, resource economics, energy, development, political economy, 
macroeconomics and socio-economic analysis. She has worked in research projects funded by the 
European Commission, the World Bank, Revenue Watch Institute, and other national and international 
funding bodies. She has published in peer-reviewed journals including: Energy Economics, Energy Policy, 
Resources Policy, Economics Letters and Economic Systems. 

  
Note: Geographical borders in the maps herein derive from the countries referred to. Any differences are due to the 
different data and records each of the countries maintain as well as the geographical systems they use. 
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