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SUBMISSION FROM CHRIS COOK 

  

Background 

I am an expert in geopolitical energy strategy and policy with 25 years' experience of the 

legal design of institutions and instruments on all scales, from community (micro) level to 

global (macro) market level. My experience includes the design – as a Director of what is 

now the largest global energy exchange - of the UK natural gas Balancing Point futures 

contract. I subsequently designed and implemented the first shared global market 

transaction database – OilClear – which is now integral to both the dominant global energy 

exchanges.  

I have participated as a UN expert in major international energy conferences and am 

currently advising two major energy producer nations in relation to energy strategy 

generally and energy financing & funding using new protocols and instruments (beyond 

Blockchains and Coins-as-proofs) of Energy Financial Technology (Fintech), 

As a Senior Research Fellow of the Institute for Strategy, Resilience & Security of 

University College London, I have been conducting research into the institutional design 

and financial instruments necessary for the transition to a low carbon economy, based upon 

a review of international energy policies and legal designs, and a historical review of UK 

legal design of institutions and instruments generally. 

Strategic Trends 

By way of context, there are two strategic trends  relating to energy intensity and capital 

intensity which are driving the evolution of markets and economies. 

(a) Energy Intensity 

The former Saudi oil minister Yamani observed that the Stone Age did not end because of 

lack of stones, and that the Oil Age will not end for lack of oil. Whereas 30 years ago one 

barrel of oil fuelled the production of over 35 barrels, now the 'easy' oil has been extracted, 

and a barrel of oil may now be needed to fuel the extraction of 5 barrels or even less. 

So while energy intensity of oil & gas production has increased, the Energy Return on 

Energy Invested (EROEI) has declined to the extent that the oil price has reached a level at 

which it is increasingly unaffordable, affecting demand. Moreover, it is increasingly 

economic to substitute oil with renewable energy, and to reduce oil use through smart 

interventions in energy efficiency (the Fifth Fuel). The outcome of this secular increase in 

energy intensity is that the global oil price is effectively capped. It is for this reason that 

major state producers such as Saudi Aramco and Russia's Rosneft have been prepared to 
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sell equity ownership – which they would never do if they envisaged oil prices would 

continue to rise. 

(b) Capital Intensity  

The current energy market is a transactional commodity market where energy is produced, 

bought and sold to consumers by intermediary middlemen such as oil companies or the Big 

Six, with a view to investor profit.  Finance capital typically takes the form of equity (shares 

in a joint stock company) or debt (bank credit based in turn on bank equity capital). 

The advent of pervasive direct instant 'Peer to Peer' connectivity, and the rapid pace of 

development of new technologies, smart knowledge and data sharing (the 'sharing 

economy') and direct investment is driving a trend to 'capital lite' services from capital 

intensive infrastructure, and high capital requirements for market and credit risk. In other 

words, smart intellectual capital is displacing physical and financial capital. 

Finally, the advent of new Financial Technology (Fintech), combining collective machine 

protocols (Blockchains) with completely new financial instruments 'Coins' – has 

demonstrated that innovative and complementary forms of finance capital are in act 

available beyond the conventional equity and debt. 

Resource Resilience and the Natural Grid 

No-one consumes raw energy in physical commodity form such as oil and gas. What is 

actually used (technically known as exergy) is energy delivered dynamically over time, such 

as heat/cooling, power, mobility, electromagnetic radiation & light, which may together be 

defined as “Energy-as-a-Service”. 

Following the 1973 Oil Shock, when the oil price rose by 400% from $3 to $12 per barrel, 

Denmark (whose economy was > 90% reliant on oil) perceived an existential threat and 

implemented a new  bipartisan energy strategy in order to achieve energy resilience, 

security and independence. 

The organising principle of this resource resilience strategy was that for any given use of 

energy as a service, the Danes would minimise consumption of oil & oil products as a 

commodity. In other words the Danes applied a 'least energy cost' organising principle 

rather than 'least financial cost'. Denmark therefore invested massively in renewable energy 

such as wind (creating a global leader, Vestas, founded on Scottish technology), in heat & 

power infrastructure (again building huge expertise and technology base); a switch in 

mobility to cycling and efficient public transport; investment in buildings and so on. 

The following image strikingly illustrates the effect of the application in Denmark of this 

organising principle from a centralised National Grid, in 1990, to an distributed Natural Grid 

in 2014. In economic terms Denmark's GDP has doubled since 1973, while energy use has 

declined and carbon fuel use has declined significantly. Although this was not the original 

1973 strategic aim, a decline in CO2 emissions is a consequence of reducing carbon fuel 

use.  
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Institutions and Instruments 

Denmark has been able to achieve this transformation because energy utilities were 

publicly owned more locally than in Scotland and were well resourced fiscally through land 

value taxation. This unique combination enabled Denmark to deploy public capital, directly 

and indirectly (eg through guarantees of bank loans to Coops) to infrastructure which would 

not have been financially viable using private capital. 

I shall outline below the innovative Energy Fintech institutions and instruments necessary to 

achieve a distributed Natural Grid for Scotland through the provision of energy as a service. 

These do not compete with the existing energy commodity market reserved to Westminster 

and which underpins the EU Energy Union strategy and are implementable bottom up 

through local interventions. 

Energy Swaps and Credits 

An energy swap is an agreement to supply a flow of energy or other value (eg technology) 

for a flow of energy as a service. So by way of example a gas producer may supply (not 

sell) a flow of gas in exchange for a flow of electricity and heat produced (heat & power as a 

service); the use of solar panels may be swapped for a proportion of solar electricity 

produced (solar as a service). Carbon fuels (oil products or CNG) may be supplied with 

vehicles to provide transport as a service and so on.  

Perhaps the most important form is the Smart Swap of the use of technology for the value 

of carbon fuel savings. An example of this was James Watt's 1778 supply of pumping as a 
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service to Cornish tin mines in exchange for a third of the coal saved by his more efficient 

steam engine. 

Since providers of technologies or carbon fuels generally do not have a use for their 

entitlement to energy as a service under swap agreements, then these must be monetised. 

This is simply achievable through the use of energy credits, which are promises issued by 

energy service providers in exchange for value, and which are returnable in payment for 

energy of different types eg heat/power credits, transport credits.  

Such energy credits are then interchangeable simply through the use of a standard unit of 

measure (a unit of account) denominated in energy (Joules) with energy equivalence which 

relates to everyday experience. So in the same way that carpets are not measured in light 

years or Angstrom Units, the Joule equivalent of (say) 10 Kilo Watt Hours of electrical 

energy, or alternatively the Joule equivalent of 1 MMbtu of thermal energy could be used to 

account for exchanges of different types of energy. 

Networked combination of local energy swaps and credits within a suitable market 

framework agreement (clearing union) opens up the potential for Scotland to lead the 

creation of a new global market in energy. 

Proposed Legislation 

I recommend that the Bill should mandate the strategic Danish 'least carbon fuel cost'  

organising principle for distributed Scottish energy services infrastructure, funded locally via 

Energy Fintech without resort to £ sterling funding.  

I recommend that the Bill should mandate energy accounting: that is to say that carbon 

accounting should be denominated in energy as well as in £ sterling or tonnes of CO2 

In this way, as in Denmark, reduction in carbon fuel use will lead automatically to a 

reduction in CO2 emissions. The conventional economic market rationale for the Danish 

strategy is now compelling, since the more expensive in £ terms fossil fuels become, the 

more profitable it is to save energy as a service.  

 

 


