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IGU’s “2030 Natural Gas Industry Outlook” (NGIO) Study

Key Messages from the Committees 
including feedback
 from the Steering Committee 4 July 2008

Introductory explanation

This note summarises the main points that have been made by each of the IGU committees derived from their input to the NGIO 2030 study by the end of May 2008.  The overall impression is that the global energy challenge is an opportunity for gas, but far more will be required of the gas business in terms of the quantity, flexibility and sustainability.  Success will require increased investment, improved technology and international agreements.  The key strategic and development issues seem to revolve around politics and prices.   

1. Working Committee: Exploration and Production

· World gas supply can expand to satisfy 2.5% pa average growth in global gas demand.

· An increasing proportion of gas supply, particularly in North America, but also in Asia and Africa  will come from unconventional resources (Coal-bed Methane, shale reservoirs etc). By 2030 unconventional
 gas could be 12 – 15 % of global gas supply, compared with less than 5% today 
· Global gas reserves, if developed and delivered to market, are sufficient not to require significant commercial exploitation of methane hydrates before 2030, but hydrates could provide, say, 2-3% of global production if there were overriding energy security or other considerations in a major market like USA, Japan, China or India.
· There is an increasing proportion of new discoveries of conventional gas offshore (with 43% of new offshore gas finds occurring in Asia/Pacific during the last five years).  By 2030 roughly half the world’s gas supplies will be produced from offshore reservoirs (compared with 26% in 1995 and 39% in 2005)

· To grow gas production levels to over 4,500 bcm p.a. by 2030 will require approximately $2.6 trillion (USD 2000) on exploration and production, including bringing new fields on stream and sustaining output at existing fields 
· Remaining giant fields are less likely to be discovered in "in-fill" areas where past giants have been clustered and more likely in frontier, or new, areas that correspond to the predominant tectonic settings of past giants

· We agree with the IEA assessment that more than one-half of undiscovered  conventional natural  gas is expected to come from the CIS, the Middle East and North Africa; and about one-fourth is expected to come from a combination of North America and Latin America. 
2. Working Committee: Gas Storage

· Investment in gas storage must at least keep pace with increased gas demand if supply security is to be maintained and price volatility mitigated.

· Good locations for storage sites will be increasingly difficult to establish and will face conflicting political and economic pressures (e.g. the cost of cushion gas is lowest in producing countries, but transportation costs imply that storage should be close to the market.) 
· Technologies to improve the capacities and performance of existing UGS will be of major interest.  There will also be an increasing focus on improving flexibility of operational response, reducing environmental impact and increasing the lifetime of storage facilities.
· Higher demand and mounting costs for rigs, engineering expertise, steel, etc. will increase the CAPEX and price the services necessary to build and operate new underground gas storage capacities.  This will have a feedback affect to further increase the gas price.
· The gas industry will have to promote itself as high technology, environmental friendly and offering interesting careers to attract young people to avoid a skills shortage in the design and operatrion of future UGS in several parts of the world. 
· Market developments will ask more from UGS Operators (e.g. in terms of responsiveness and efficiency) and we expect that increasingly we will see the installation of high level decision support (expert) systems, connected to the existing monitoring framework to allow better proactive UGS management.

· In the IGU reference case, not only does gas demand increase but there is increasing import dependency which will tend to lead to a larger increase in working volumes of storage if price volatility is not to rise unduly or security of supply to be compromised.
· Working gas volume should rise from 333 Gm³ in 2005 to 543 Gm³ in 2030, equivalent to a 63% increase. The demand for incremental deliverability may result in an increase withdrawal rate of an additional 200 Million m³/h by 2030. 
· In addition we would expect a demand for cushion gas in the order of 230 – 320 bcm that would need to come from world gas supplies prior to 2030.  
3. Working Committee: Gas Transmission

· High pressure gas transmission pipelines have design lives of 50-70 years, suggesting there will be some major pipeline replacements towards 2030, some with greatly increased capacity achieved through far higher operating pressures.
· Expansion of markets and exploitation of new sources of gas will both require major investment in gas transmission.  For example, in Iran the projected investments to implement just the required gas transmission infrastructure by 2030 are estimated to be in excess of $30 billion.
· New gas transmission pipelines and increased access to capacity will improve regional market integration and build stronger trade and mutual support arrangements.

· There is a danger that regulatory controls over pipeline development and access will place increasing uncertainty on investment in new projects while at the same time there will be pressure on operational budgets that are needed to maintain safe and secure pipeline systems.

· As pipelines age, smart pigging tools and other new equipment will be developed to detect degradation mechanisms at a very early stage.  Monitoring gas quality and impurities is expected to improve such that remedial actions can be taken more quickly.
· Despite stricter environmental and safety codes (e.g. to comply with stricter earthquake standards) potentially adding costs to pipeline construction and operation, technology developments and new materials will reduce transmission costs overall.

· By 2030, an increasing number of transmission pipeline that currently carry natural gas will be carrying unconventional gas, or a proportion of biogas, or hydrogen, or sequestered CO2 for storage, as the gas industry plays a new role for energy and the environment.  

4. Working Committee: Gas Distribution

· Investment in distribution networks will increase, with a greater safety focus on renewal and maintenance of existing networks in mature markets. The estimated annual replacement level of networks will settle around 1.6% of their total length.

· Investments will concentrate on smart technology and other IT/technical systems, personnel training and material development/testing.

· Condition-based proactive maintenance will predominate by 2030, with safety and leakage control the main concerns, whilst asset management strategies will be increasingly influenced by regulations.

· Global leakage rates will reduce by 10÷20% as cast iron in distribution networks is replaced, locally reducing leakage by 85% or more, and improved risk management strategies are applied.    

· The low leakage rates from extensive plastic, PE and PVC networks are not expected to change through to 2030.

· Significant developments in new technologies, attention to human factors and enhanced data quality will reduce Third Party Damage, bringing environmental, safety and cost benefits particularly in densely populated areas.
· Establishing a proper understanding by regulatory authorities to ensure that distribution network operators are able to continuously maintain and improve the integrity of their pipeline systems will be fundamental for the expansion of safe and sustainable retail gas markets.

5. Working Committee: Gas Utilisation

· Up to 2030 the biggest improvement to global GHG emissions is likely to be possible through efficiency gains.  Gas can make a major contribution to global energy efficiency because of its combustion technologies, including potential flue gas utilization.  

· High energy costs and climate change concerns provide a strong global impetus towards improved combustion efficiency and reduced GHG emissions.  Although there will be regional differences, both these pressures result in an overall global benefit for the natural gas market and for the use of gas in combination with renewable energy, in particular solar power.  

· Natural gas and bio-methane from organic waste streams will both be used to fuel 100-200 million Natural Gas Vehicles with optimized engines using a higher compression ratio than gasoline engines by 2030.  This would require an additional 330-600 bcm of gas as vehicle fuel per annum, but would provide local air quality benefits in addition to GHG reductions. 

· In the residential markets of OECD countries, improved insulation and higher efficiency appliances could reduce overall gas demand in this sector by 20-30%, but gas sales might be counterbalanced by increased distributed energy fired by natural gas.  Grid expansions and new technologies, particularly for the Asian markets (e.g. high efficiency gas–fired absorption chillers) could also increase sales volumes in the residential gas market by 2030

· In the industrial sector, gas market growth is expected across the world, including China, India & Korea where energy saving will be increasingly important to remain globally competitive and as further efficiency advances are made in industrial gas appliances, including CHP      

· Despite high fuel costs, advances in technology will enable gas to continue to displace oil and coal for power generation.  Large scale CHP applications will increase, but extremely challenging advances in efficiency would be needed for CHP to be widely competitive in many small scale applications. 
6. Programme Committee: Sustainability

· Wider application of gas technologies and gradual displacement of other fossil fuels will contribute to reduced GHG emissions.

· But the gas industry will need to take special environmental responsibilities:

· Co-operate throughout the gas chain to maximise efficiency and minimise environmental impacts (e.g. losses, leakage etc…)

· Support efficient and combined use of renewable energy and natural gas by investing in R&D pilot programmes.

· Promote transfer of high efficiency and low emission technologies to developing countries.

· More rapid development of zero/low carbon technology will be needed, leading the power generation sector to increase reliance on flexible gas combined cycle as a complementary support technology.
· Local pollution controls should help promote long-term investments in gas infrastructure particularly in Asia, but industry might also face new emission reduction caps on transport and distribution of gas and in gas extraction activities

· Collaboration between gas and electricity sectors will increase, as a “hydricity” energy system starts to take shape.
7. Programme Committee: Strategy, Economics and Regulation

· Summing the expectations of the regions of the world suggests that the global gas market will remains tight over the coming years with demand pushing upwards of 4700 bcm per annum but global supplies ‘only’ rising towards 4500 bcm by 2030. 

· Whether the transition to renewables is slow or fast there will be an increasing need for natural gas.  The economic and environmental outcomes for mankind and for gas industry development both benefit if there is a high market cost of CO2.
· The global prevalence of Government-controlled or regulated prices will diminish but “oil price escalation” for imports, particularly to Asia, will co-exist with pricing based on traded gas markets. In the longer-term increasing international LNG trade and market integration will strengthen developments towards gas-on-gas pricing.
· Political decisions will be increasingly implemented through regulatory changes that affect industry structure, with impact on the gas business from drill bit to burner tip.   
8. Programme Committee: LNG

· By the end of 2010 global LNG production capacity is expected to reach 350 BCM/annum averaging over 10% growth per year between 2007 and 2010

· In the IGU reference case we would expect 750 BCM/annum of LNG production by 2030, requiring 800 BCM/annum of nameplate capacity with average capacity growth of 4% per year between 2010 and 2030

· At normal utilization rates the global LNG shipping fleet will grow from 255 ships in 2007 to approximately 500 ships by 2030.

· Despite concerns about planning permission in some locations, the availability of regasification terminals is not expected to be a bottleneck in the global LNG chain.

· If greater volumes are delivered by pipeline to Asia from the CIS, more LNG will move from the Middle East into Europe

· Within the Atlantic Basin, LNG balances the pipeline supplies from Africa and the Middle East to Europe
· By 2030 there will be sufficiently flexible market-based LNG trade to allow global optimization of gas supply and demand. 

9. Task Force: Gas Market Integration

· Interconnecting pipelines will help to build and empower regional market development, but this integration will often need governments to actively facilitate the required international investments.

· Potentially, the geographic spread of gas resources, infrastructure and consumption could lead to four super-regions
 covering much of Eurasia, North America, South America and Asia Pacific. 
· Globally, LNG will make inter-regional flows more flexible, and increasing gas-on-gas competition, but wholesale gas prices will continue to vary both between and within the regions.
· Whilst gas contracts may de-link from oil prices, actual gas prices will remain economically linked via inter-fuel competition
· The economic imperative to develop global gas resources to satisfy the growing energy needs of mankind will drive international co-operation and regional gas market integration.  The uncertainties are in whether this will be achieved by private or public capital, and the degree to which the key political considerations of climate change and national security of energy supply will accelerate or delay the process.

10. Task Force:  Research & Development

· Whilst Governments and industry will continue to recognise the value of new technology, economic pressures will restrict gas R&D budgets so they only grow in line with inflation and remain, typically, in the range 0.5%-1.0% of turnover. 

· The future focus of R&D will depend on national energy positions, with companies operating in countries with no indigenous gas reserves focussing on efficient utilization while those with large gas production potential will focus R&D on new production and treatment technologies. 

· Overall, R&D investments will am to optimise production, supply and energy use, assure safety and reliability of delivery systems, and reduce impacts on the environment throughout the gas chain.
· New investors will emerge in gas R&D, particularly for the exploitation of unconventional reserves and the production of SNG in markets where conventional supplies are in decline

· Investment in R&D throughout the gas chain by a single company will be led by only the largest entities, like Gazprom.

· GTL technology will develop, but only in niche geographic markets where conventional gas resources are not economic to export by pipeline or as LNG.

· R&D will continue to prove gas technology can provide more efficient energy conversion, heating and transportation options, but there is doubt about what would be brought to the mass market.     

· Costs associated with CO2 capture and storage (CCS) will decrease and it will be important for the gas industry to be involved in this technology to maintain a competitive position with ‘clean’ coal.  
· Successful R&D programmes will lead to the wide application of hybrid energy systems in which gas and renewable energy are complementary.

� Questions and suggestions from the Steering Committee requiring IGU Committee input are not included in this summary – see separate note


� Gas production from hp/ht and sour reservoirs is not included in these figures as unconventional gas.


� These super-regions denote primarily the physical interconnection and are not single price zones.  Indeed a super-region might comprise several demand centres and well as other areas of supply.
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