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INTRODUCTION

The world emits 50 bIn tonnes of greenhouse gases each year.
By far the biggest contributor is energy production and
consumption (73% of total GHG). The UK’s annual electricity
consumption is approximately 312TWh spilt roughly equally
between residential use, non-residential buildings and industrial
processes.

UK renewable energy comes from four main sources: wind
(26.8%), bioenergy (5.2%), solar (4.4%) and hydroelectric/tidal
(1.8%). Decarbonisation of the UK grid has made good
progress — from 2010 to 2023 average grid emissions have
fallen from 500gCO,e/kWh to 200gCO,e/kWh.

It is obvious that the most direct route to decarbonisation is a
reduction in energy use, allied with a preference for energy from
renewable sources (whether grid based or via local generation).

At some point in the decarbonisation process most
organisations will have to address the latter point — should we
install local generation or purchase truly renewable energy
supplied via the grid?

Most forms of local generation involve a 20-25-year
commitment. It is therefore useful to examine what types of
grid renewable energy are currently available and what the
future may hold.

Hopefully, this will assist organisations to strike an optimal
balance between several overlapping priorities: cost,
decarbonisation, energy security and stakeholder/customer
expectations.

ENERGY ATTRIBUTION CERTIFICATES (EACs)

How do you know that the energy you are buying is from a
renewable source? The concept of allocating a unique
certificate which guarantees the provenance of renewable
electricity was first introduced in the EU's 2001 Renewable
Electricity Directive.

Initially a vaguely formulated voluntary scheme, it named such
certificates Guarantees of Origin (GoOs). In 2009, EU legislation
made it compulsory for energy suppliers to disclose the
contribution of each energy source in their overall fuel mix.

In 2018, the Renewable Energy Directive (RED Il) made the use
of GoOs compulsory to evidence any supplier claims of having
supplied renewable energy.




In the UK, GoOs are known as Renewable Energy Guarantees of
Origin (REGOs) and take the form of electronic certificates
issued by Ofgem. Each accredited renewable generating facility
is entitled to receive one REGO per MWh of electricity it supplies
to the National Grid.

The Electricity (Fuel Mix Disclosure) Regulations 2005 requires
all licensed electricity suppliers in Great Britain to disclose the
mix of fuels (coal, gas, nuclear, renewable and other) used to
generate the electricity they supply in each annual period 1st
April — 31st March. At the end of each period, suppliers must
submit REGOs to OFGEM in proportion to the claimed
renewable element of their declared fuel mix. The intended
purpose of REGOs is therefore is to prove that green energy (as
opposed to brown energy) has been purchased. Unfortunately,
so far they largely fail in that purpose.

REGOs are detachable from the underlying energy, hence often
completely divorced from any physical flow of electricity. When
energy is purchased from a renewable generating facility,
neither the generator nor the purchaser is obliged to conduct a
parallel transaction in REGOs. REGOS can (and are) traded
separately (unbundled).

Whilst Ofgem requires that suppliers back up claims of
renewable energy purchases by submitting an equivalent
quantity of REGOs, it does not verify that any REGOs submitted
were originally obtained by the submitting entity. REGOs
therefore show that during the previous 12 months someone
has purchased green energy - but not necessarily the supplier
submitting them.

It is therefore perfectly legal for suppliers to ‘turn brown energy
into green’ by buying the appropriate quantity of REGOs. This
practice is commonplace and suppliers’ advertising material
usually describes this as ‘backed by renewable energy’,
‘matched with renewable energy’ or similar. Because the result
is often referred to as ‘green’ energy, customers are often
confused about exactly what they have paid for. More recently
the term ‘deep green’ has been coined to describe a contract
which guarantees to supply only energy from 100% renewable
sources.

There are other ways to massage how brown energy can be
portrayed in order to seemingly enhance a supplier's green
credentials. For example - imagine that a supplier purchases
50% renewable energy and 50% brown energy. Their declared
fuel mix would be 50/50. If a number of its customers declared
a preference for 100% green energy, that supplier could
reallocate all of its renewable energy to those customers — who
would then (rightly) claim to be purchasing completely green
energy. But the overall fuel mix would not have changed - the
existing resources have just been reallocated.

The ‘non-green energy’ clients would still see a 50/50 fuel mix
declared on their energy invoices, oblivious to the fact that they
are now being supplied with 100% brown energy. Not a single
extra MWh of renewable energy has been bought, yet the
‘greenness’ of the supplied energy appears to have increased.
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As mentioned earlier, EU member states’ version of the REGO
scheme is called Guarantees of Origin (GoOs). As of 1st
January 2021 the EU no longer recognises UK REGOs. The UK
government ceased to recognise EU GoOs from April 2023 but
continued to accept them for the 2022-23 reporting period.
Those submitting GoOS in the UK would also be required to
provide proof that the underlying renewable electricity was
actually supplied within that domicile.

GOVERNMENT SUPPORT FOR RENEWABLE GENERATION

Instigated in 2014, Contracts for Difference (CfDs) are the UK
government’'s main method of supporting investment in low-
carbon generation (onshore and offshore wind, solar PV,
geothermal parts, hydropower, ocean power both tidal and
wave, sewage gas, anaerobic digestion, biogas, biomass and
CHP). In short, CfDs offer investors a guaranteed wholesale
energy price for a 15-year period, giving a high degree of
certainty when evaluating investment opportunities. It is worth
mentioning that inclusion is via auction, and not all schemes
receive support. For those that don't, the value of REGOs
becomes of prime importance and - until REGO prices rise
significantly - the only meaningful subsidies to stimulate
renewables expansion in the UK is the government’'s CfD
scheme.

ADDITIONALITY

An important intended benefit of REGOs was additionality. By
electing to pay extra for a ‘green’ tariff, a consumer is likely to
hold the expectation that it will deliver a wider positive impact,
including that of stimulating further investment in renewable
generation. This is termed ‘additionality’, and a cornerstone of
how Ofgem would like ‘green’ tariffs to function.

Clause 21D.2 of Ofgem’s standard licence conditions places the
following obligations upon domestic electricity suppliers in
relation to any tariffs carrying environmental claims:

 the supplier must ensure that the claimed environmental
benefit is a result of consumers choosing to purchase the
tariff and not solely brought about as a result of subsidies,
obligations or other mandatory mechanisms; or

- if the supplier cannot comply with (a), publish a clear
statement to the effect that purchasing the tariff in question
will not produce an environmental benefit.

Unfortunately — as described earlier in this document - REGOs
have not been successful at delivering this outcome. As
government support for small scale renewables (such the Feed-
in Tariff) have been withdrawn, additionality is of increasing
importance if renewable generation is to expand.

REGOs AND CORPORATE SOCIAL RESPONSIBILITY

REGOs were intended to improve transparency in the energy
market and allow customers greater clarity on the provenance
of the electricity they buy. Organisations are increasingly
sensitive to CSR issues, hence will usually wish to know if they
are buying truly renewable energy - or brown energy which has
been inexpensively ‘greened-up’ via REGOs.

As customer appetite for purchasing renewable energy has
increased, the cost of REGOs has risen. Two years ago, REGOs
cost approximately 50p/MWh. Last seen, biomass REGOs cost
£13.60/MWh and solar, hydro, wind REGOs £14.10/MWh.

The disparity in price between biomass REGOs and wind/solar
REGOs results from concerns from some customers about the
carbon-neutral status of electricity produced by burning wood.
The ethos underpinning biomass is that crops and trees
naturally capture CO, as they grow, releasing it again as they die
and decompose. Bioenergy merely interposes itself into that
natural cycle, extracting useful energy with no additional CO,
penalty.

Biomass now accounts for 60% of the EU’'s renewable energy
generation. Whilst the EU produces 96% of its own biomass
fuel, the UK imports 95% (896,000 tonnes) — in some cases
from as far afield as the USA, Canada and Brazil. Presumably,
any emissions incurred by the lengthy transit distances are
included in carbon-neutral calculations.
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GHG Protocol and Emissions Reporting

First published in September 2001, the GHG Protocol Corporate
Accounting and Reporting Standard (GHGP) is still the most
widely used methodology for reporting GHG emissions. It was
the first methodology to divide GHG emissions into three
Scopes - emissions resulting from the consumption of
electricity form the bulk of Scope 2.

How the GHGP treats emissions resulting from the use of
‘green’ electricity vs. ‘brown’ electricity therefore shapes an
organisation’s attitude and appetite for switching between
energy types — if emissions from both types are regarded as
equal, switching to renewable energy won't give the desired-for
reduction in declared emissions.

The GHG Protocol recognises this, and offers two different
accounting methods for Scope 2 emissions:

* Alocation-based approach —emission calculations are
based upon the grid-average emissions from the relevant
supply grid, based upon the kWh consumed during the
reporting period;

» A market-based approach — emissions calculations are
based upon the declared emissions for the specific supply
contract in question, based upon the kWh consumed during
the reporting period.

Until the entire UK electricity grid supplies only renewable
electrmlty, using the Iocatlon-based method W|II never pe mlt a

It is worth mentioning that the GHG Protocol is currently
undergoing revision, and it is likely that the above methodology
will be reframed to take account of the wider measure of
‘carbon outcomes’ resulting from an energy choice.

The above considerations have fuelled the growth in popularity
of Power Purchase Agreements (PPAs).

PPAs

For the above reasons, many CSR-aware corporations have
moved to Power Purchase Agreements. A PPA is a specific
energy supply contract agreed between a renewable energy
generator and a corporation, or between a renewable energy
generator and an energy supplier. These are usually long-term
arrangements which offer a guaranteed price to both generator
and consumer (and a large degree of comfort to a potential
investor).

Rather than just buying REGOs produced by an existing
generator, the purchaser wishes their purchase choice to
actively support new renewables investment. A further CSR
consideration is that a PPA confers some control over the
source of any purchased energy (for example, 15% of UK grid
energy is nuclear in origin).
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In many cases the PPA is ‘bundled’ or ‘matched’, whereby the
agreed price includes the supply of both energy and REGOs. In
that way the purchasing organisation can state with some
degree of confidence that 100% of their electricity came from a
renewable source, and claim corresponding reductions in Scope
2 emissions. 77% of FTSE 100 companies are now purchasing
electricity from renewable sources or generating renewably on-
site.

It is not just large corporations who enter into PPAs — suppliers
also do. This could be with a renewable generator owned by the
energy supplier (internal) or a third-party arrangement (external).
It is usually only the largest organisations with sizeable,
consistent baseload requirements who are able to justify
committing to a lengthy future obligation. From the generator's
point of view, there is the issue of counterparty and credit risk,
which makes pre-selling a sizeable portion of your future output
to one entity a little more palatable.

There are several varieties of PPA — the most common
arrangement (described above) is where the transmission of
electricity between generator and end client occurs across the
national grid, usually via an energy supplier. The supplier adds
value by managing any volume fluctuations. This is termed a
‘sleeved’ PPA. In addition, PPAs need not apply solely to
generation — electricity storage PPAs have emerged as a means
of adding flexibility to a generative PPA.

TEMPORAL MATCHING

A large organisation will consume power 24/7/365. Possibly it
has entered into a PPA based supplied by weather-dependant
technologies such as solar or wind. However - although the
PPA covers the organisation’s total consumption on an annual
basis, it is an inescapable fact that when it's dark, or when the
wind doesn'’t blow — that organisation will still be consuming
power, so by definition some of that instantaneous power is
likely to have originated from a non-renewable source. A
mismatch (and possible greenwashing risk) therefore arises —
despite the presence of a PPA, can that organisation credibly
claim to have run on 100% renewable energy, 100% of the time?
Being able to evidence that an organisation has procured
renewable energy to meet its needs for every hour of every day
has come to be termed ‘carbon-free’. Goggle has committed to
becoming 24/7 carbon-free’ by 2030.

The above considerations have spawned a growing interest in
‘temporal matching’. At present, the REGO system provides
annual matching. Temporal matching is a similar idea, but
instead of annual matching by supplier - it's hourly or half-
hourly matching by customer, i.e. time-stamping. Also - REGOs
are issued per MWh of electricity. If certification of renewable
energy generation is to become more granular, certificates
smaller than 1 MWh will be required.
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A prerequisite of temporal matching is that an energy supplier
has an array of renewable energy sources, some of which still
supply power during periods of low wind and or darkness (e.g.
anaerobic digestion, hydro or battery storage). These assets
may be owned by the supplier (internal) or via a long-term PPA
(external).

That supplier would implement a system to record the
provenance of every hourly/half-hourly block of electricity and
track it from generator through to end client. In this way the
end consumer could prove that all consumption emanated from
a renewable source, irrespective of sunlight and/or weather.
Aside from other considerations, this ‘bomb-proofs’ any claims
of Scope 2 emission reductions.

The practicalities of maintaining a ‘blockchain-type’ of audit trail
for energy production/storage/supply/consumption is a
significant data management task, hence many UK suppliers
have engaged with external entities such as Granular Energy.
Granular can provide time-stamped half-hourly energy
certificates (known as granular certificates or GCs). Obviously,
this market has a long way to develop fully, but it is envisaged
that the electricity wholesale market, REGO/GC market and half-
hourly metering industry will eventually align to provide a
verifiable audit chain for each kWh of renewable energy, from
‘cradle to grave'.

PRICING SIGNALS

The price of anything is more than just an indication of cost.
Price contains valuable indicators of availability, cost of
production, demand etc. Price also is part of a feedback loop -
high prices stimulate investment and increased production.
Under the current UK system, REGOs must be submitted just
once per year. Their price reflects an overall average of the
demand for renewable energy in that 12-month period, but is of
little use in identifying occasions when demand outstrips supply
at certain times of day/seasons/localities. If this information
were available (such as via a more granular certification regime)
this would identify where investment opportunities exist for
supplying further generation, battery storage, pumped hydro
storage or demand-side management.

LOCATION IS IMPORTANT

There are several reason why location is important:

The existing REGO system records that a quantity of
renewable energy has been supplied to the grid — but not
whereabouts on the grid. The grid’s infrastructure is already
struggling (and failing) to provide sufficient connection
points for new generative capacity. Any further imbalance
between where renewable energy is produced and where it
is consumed will place an even larger burden on a creaking
infrastructure;

It is far better to source renewable energy as close as
possible to its point of consumption, hence the reason for
including details of the generator’s location in the certificate
(potentially even internationally in the case of power
supplied via an interconnector). An added benefit will be to
minimise any transmission and distribution losses between
generator and consumer,

The output of weather-dependent generation (wind, solar) is
locally correlated, i.e. if a particular area suffers a deficit in
sunshine or wind speed, all the weather-dependent
generation in that region will be synchronously affected.
The ability to balance dependant and independent
generation across a given area will assist in ensuring that
100% renewable energy is always available, whatever the
weather.
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SUMMARY

Only 18% of the UK’s energy requirements are met by electricity
- the remainder comes from oil and gas. However - as the UK
transitions away from fossil fuels, electricity consumption will
increase proportionately (by 2050 the government expects
>50% of the UK's total energy consumption to come from low-
carbon electricity). Unsurprisingly, the National Grid estimates
that five times as many high-voltage transmission lines will
need to be installed before 2030 as were built in the past thirty
years (it is 10x cheaper to install overhead transmissions lines
than underground cables, so expect to see more pylons). The
shape of the distribution network will also change as generation
sites migrate from inland power stations to offshore wind
farms.

Except for periods of maintenance or technical malfunctions, a
nuclear power station will reliably produce a consistent power
output 24/7/365. As an ever-greater proportion of the UK's
energy generation moves from predicable, consistent sources
to less predictable sources such as wind and solar, balancing
demand with supply will much harder. It is not surprising that
network balancing features heavily in the UK’s future energy
strategy:

« Demand-side response — using flexible capacity to balance
the system, flattening temporary peaks in demand without
expanding the overall generative capacity, and;

+ Price flexing — using the technology afforded by smart
metering to implement time-of-day pricing to shift
discretionary demand away from peak periods.

According to the UK’s Climate Change Committee, to achieve
our net zero targets the grid’s carbon intensity would need to
fall from the current 200gC0O,e/kWh to 10gCO,e/kWh by 2035.
It is therefore likely that in future the motivation to massage
discretionary demand from one time period to another will be
influenced more by fluctuations in the real-time carbon intensi
of the grid than by price.

THE FUTURE

The supply of renewable energy in the UK has historically
outpaced demand, hence REGOs are still relatively cheap.
However, as described above, prices are rising. If every
business and every household in the UK started to insist upon
renewable energy, demand would spiral - as would the price of
REGOs. This would in turn funnel investment towards a range
of renewable technologies, including (but not limited to)
renewable generation.

Although what is written elsewhere in this document may
disincline the reader from having anything to do with REGO-
backed tariffs, the simple truth is that by selecting one, demand
for REGOs increases. Increased demand will increase their
price, and begin to be a meaningful subsidy towards
incremental renewable generation. And if everyone demands a
REGO-backed tariff — every electron on the UK's grid will
become green.

The GHG Protocol Corporate Accounting and Reporting
Standard is still the methodology against which most Carbon
Footprint reports are compiled and emissions measured. Its
pending revision is likely to contain changes to the carbon
accounting rules for electricity. For organisations to whom the
measurement and reduction of GHG emissions is of prime
importance, these changes will probably influence future energy
procurement policy.
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Carbon Footprint Reporting (CFR)

The CFR is the first step on your carbon journey.
However, it must be a credible CFR that meets certain
professional standards. With Auditel, your CFR will be
prepared in line with the requirements of the
independent BSI PAS2060 specification, guaranteeing
you that it will be credible and robust.

Carbon Reduction Planning (CRP)

Once you have your CFR, you will need an effective CRP
to reduce your Greenhouse Gas emissions. Auditel will
work with you to identify a series of initiatives, with fully
costed business cases. Often, these initiatives will
result in savings which will help fund any green
investments you require. Auditel will also ensure that
you can measure the outcomes of the initiatives you
undertake. This is an important part of the
requirements for PAS2060.

Carbon Offset Purchasing

After the actions from the CRP have been put in place,
and you have reduced your emissions as far as
practical, you may wish to consider purchasing Carbon
Offsets which can help you achieve Carbon Neutrality.
These should only be purchased from High Quality
Carbon Offset Schemes and Auditel will ensure that
you acquire the right Carbon Offsets at the right price.

|oN

PAS 2060 Verification

If you want to gain formal verification of your Carbon
Neutral claims, then Auditel will assist you in gaining
independent PAS 2060 verification. This will include
preparation of the Qualifying Explanatory Statement

(QES), selection of the appropriate verification body

and marketing assistance to get the most from your

achievement of Carbon Neutrality.

SECR

Streamlined Energy and Carbon Reporting (SECR)
was introduced in 2019 and requires qualifying
organisations to report on their energy consumption
and associated Greenhouse Gas emissions as part of
their annual financial reporting for Companies House.
Auditel are able to help you complete the appropriate
reports.

ESOS

Organisations that qualify for the Energy Savings
Opportunity Scheme (ESOS) must carry out
assessments every 4 years. These assessments are
audits of the energy used by buildings, industrial
processes and transport to identify cost-effective
savings measures. Auditel have fully qualified ESOS
assessors and can assist you in making these filings.
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ABOUT AUDITEL

Auditel is a team of carbon consultants who help organisations
reduce their greenhouse gas emissions in the most cost-
effective way possible - and comply with emissions reporting
legislation. Our net zero carbon consultants and carbon
footprint experts help clients on their journey towards net zero
via a simple, methodical process.

We begin with a couple of easy steps, which (in favourable
circumstances) could lead to verified carbon neutral status
within 12 months, backed by an internationally recognised
standard. Using our procurement expertise we make sure any
action taken to improve our clients’ environmental credentials
are based upon a strong and potentially self-funding business
case - because we truly believe that being carbon neutral
doesn't need to cost the Earth.

In the current challenging economic climate, organisations are
battling with the need to drive growth and profitability whilst
complying with an ever-increasing list of environmental and
reporting legislation.

Navigating through these overlapping and often conflicting
concerns - price, security of supply, ESG/CSR compliance,
stakeholder expectations and carbon reduction targets mean
that every decision is now multi-faceted and can have
unexpected implications.

Fortunately, Auditel can help you navigate through this maze
towards your optimal outcome.




