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Figure 7.3: A bio-CNG public access refuelling network for Ireland 
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Table 7.3: A Bio-CNG public access refuelling network for Ireland using the criteria developed in this chapter

 
Station Location County TEN-T Network 

Type 
(Criteria 1) 

Core Network 
Linkage 

(Criteria 1) 

Distance to Nearest 
Station (km) 
(Criteria 1, 3) 

Population 
 

(Criteria 2) 

Gas Network 
Available 

(Criteria 4) 

Biomethane 
Injection Potential 

(Criteria 5, 6) 

1 Cork Harbour - 
Ringaskiddy 

Cork Core Cork/Dublin 45km to Fermoy 
 

Yes Very-High 

2 Fermoy Cork Core Cork/Dublin 56km to Cashel 6,489 Yes Very-High 

3 Cashel Tipperary Core Cork/Dublin 75km to Portlaoise 4,051 Yes Very-High 

4 Portlaoise Laois Core Cork/Dublin    
Limerick/Dublin      
Dublin/Dundalk 

56km to Naas 20,713 Yes Medium 

5 Naas Kildare Core Cork/Dublin    
Limerick/Dublin 

40km to Ballymun 20,145 Yes Low 

6 Ballymun Dublin Core Cork/Dublin    
Limerick/Dublin 

25km to Lusk 22,109 Yes Low 

7 Dublin Port Dublin Core Cork/Dublin    
Limerick/Dublin 

10km to Ballymun 
 

Yes Low 

8 Nenagh Tipperary Core Limerick/Dublin 72km to Portlaoise 8,439 Yes Very High 

9 Foynes Port Limerick Core Limerick/Dublin 78km to Nenagh 
 

Yes High 

10 Dundalk Louth Core Dublin/Dundalk 73km to Lusk 37,816 Yes Low 

11 Lusk Dublin Core Dublin/Dundalk 30km to Dublin Port 7,022 Yes Low 

12 Cork City Cork Comprehensive 
 

40km to Fermoy 198,582 Yes Very High 

13 Waterford City Waterford Comprehensive 
 

120km to Cork City 51,519 Yes Medium 

14 Wexford Town Wexford Comprehensive 
 

60km to Waterford City 20,072 Planned Medium 

15 Limerick City Limerick Comprehensive 
 

40km to Nenagh 91,454 Yes High 

16 Galway City Galway Comprehensive 
 

85km to Athlone 76,778 Yes High 

17 Athlone Westmeath Comprehensive 
 

125km to Ballymun 20,153 Yes Medium 

18 Mullingar Westmeath Comprehensive 
 

82km to Ballymun 20,103 Yes Medium 

19 Tallaght Dublin Comprehensive 
 

20km to Ballymun 71,504 Yes Low 

20 Tralee Kerry Comprehensive 
 

75km to Limerick City 23,693 Virtual pipeline High 

21 Sligo Town Sligo Comprehensive 
 

130km to Mullingar 19,452 Virtual pipeline Medium 

22 Letterkenny Donegal Comprehensive 
 

112km to Sligo Town 19,588 Virtual pipeline Medium 
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7.5 Discussion 

7.5.1 Definitive Criteria 

This paper proposes a number of criteria that will assist countries such as Ireland to 

develop bio-CNG supply infrastructure, and comply with the requirements of the AFID. 

However in a number of instances, this paper highlights that the AFID and NPF of Ireland 

does not go far enough and thus recommends strengthening in a number of areas 

including: 

- A requirement that bio-CNG fuelling facilities be made available every 100km 

along the TEN-T Core Networks, instead of the current 150km, this would align 

EU policy to Irish National Policy and best practice for the provision of service 

stations. This will reduce the need to develop standalone bio-CNG service 

stations and will avoid the duplication of service stations for various fuel types;  

- A definition to adequately define the terms ‘urban’ and ‘sub-urban’ is required. 

This paper proposes a definition of urban and sub-urban areas based on the 

population density of a country. Using Ireland as a test case; an urban area is 

defined as >50,000PE and a sub-urban area is >20,000PE; and 

- The installation of bio-CNG refuelling stations every 150km along the 

Comprehensive Network in existing or proposed service stations. This would 

ensure that NGVs travelling throughout Europe could avail of bio-CNG 

throughout the Comprehensive Network and are not confined to the just the 

Core network. 

 

In order to compliment the enhancements to current EU infrastructure policy conceived 

by the authors in this paper and to fully realise the potential for bio-CNG deployment, 

additional technical infrastructural requirements must also be taken into consideration 

including: 

- The utilisation of the existing natural gas network as the primary tool for bio-

CNG deployment, as this is more cost effective than using a virtual pipeline. This 

will help to ensure that bio-CNG is economically competitive; 

- To ensure that biomethane injection into the natural gas network complies with 

the technical specification of the associated network in each MS; and 
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- Development of biomethane injection facilities into the distribution network 

preferably to ensure connection and operational costs are economically 

competitive. The injection facilities should be located in counties with high 

agricultural AD potential as determined by the authors.  

 

7.6 Conclusions  

Using Ireland as a test case, if the proposed criteria was implemented then Ireland could 

deploy 22 bio-CNG service stations to initiate an alternative bio-CNG transport fuel 

market as mandated by the AFID; 19 of which are located on the existing (and proposed) 

natural gas network with a further three virtual pipeline stations. 9 of these stations 

could be located in areas where there is a high or very-high biomethane potential. This 

infrastructural framework would enable Ireland to comply with the AFID, enhance and 

provide a more defined bio-CNG strategy for Ireland’s NPF, and will also help Ireland to 

achieve its RES-T by 2020 and beyond. Furthermore and more importantly, the proposed 

service stations are located close to large population centres in Ireland and on high 

usage motorways thus further strengthening the potential for bio-CNG as a sustainable 

transport fuel into the future.  

 

This paper proposes six criteria to abide by in order to develop a successful 

infrastructure framework for bio-CNG deployment in Ireland. The criteria range from 

strengthening current EU policy and the NPF of Ireland, to essential technical 

infrastructural requirements to be taken into consideration. Furthermore, the proposed 

criteria can be utilised as a template to follow for other MSs with similar infrastructure 

and bio-CNG requirements. 

 

7.7 Chapter reflection 

7.7.1 Motivation  

Ireland has first class performing natural gas network which services over 160 urban and 

suburban areas and therefore has significant potential to provide CNG and biomethane 

as a transport fuel if appropriately utilised. The need to exploit this potential has been 

reinforced by the legislative mandate of the AFID to provide public CNG refuelling 
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stations across Ireland by 2025. To achieve the AFIDs mandate, the Irish Government’s 

NPF proposing the development of 13 Core and 10 Comprehensive CNG refuelling 

stations by 2025, rising to 24 Core and 18 Comprehensive by 2030 (DTTS, 2017). 

However the author strongly believes that the NPF of Ireland stops significantly short of 

developing a coherent strategy and policy framework to deliver these ambitious targets. 

For example, specific strategic locations of bio-CNG refuelling infrastructure are not 

identified (other than by city) which the author believes is a fundamental requirement 

of an effective NPF; as there is no direct correlation or alignment between each bio-CNG 

refuelling station proposed. More alarming is the fact that Ireland’s first public CNG 

refuelling station is only due to come online in 2018 and there are currently no other 

public stations in construction. 

 

Therefore, the author is motivated to investigate the supply infrastructure required to 

supply bio-CNG to the public NGV market in line with current EU policy requirements. 

Through analysis of the current EU and Irish legislation, Chapter 7 derives six criteria to 

determine the optimum locations of bio-CNG refuelling infrastructure across Ireland 

along the Core network and in urban and suburban areas along the Comprehensive 

network. The criteria proposed is then utilised by the author to derive a bio-CNG 

refuelling infrastructure framework that will provide sufficient coverage in order to 

meet the requirements of the AFID while also enhancing the mechanics of Ireland’s NPF 

strategy to develop a strategic infrastructure framework for bio-CNG deployment in 

Ireland. 

 

In terms of this comparative research into the development of the proposed criteria to 

effectively locate and develop bio-CNG refuelling infrastructure in Ireland, in order to 

effectively introduce an alternative gaseous transport fuel to the Irish transport 

industry, the parameters investigated by the author and the associated reasoning are as 

follows: 

- In line with the AFID, the bio-CNG infrastructure framework proposed for Ireland 

in Chapter 7 is solely focussing on public access refuelling station locations in 

order to stimulate the effective supply of bio-CNG to the public NGV market. 
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Private refuelling stations do not form part of this framework (or the AFIDs 

mandate); 

- The AFID requires adequate coverage of CNG refuelling infrastructure in order to 

allow NGVs to circulate in urban/suburban agglomerations and other densely 

populated areas. However, as the terms ‘urban’, ‘suburban’ and ‘densely 

populated areas’ are not defined in the AFID, Chapter 7 develops a matrix based 

on the population density of EU countries. Using Ireland as a test case; this matrix 

has determined that an ‘urban’ area is defined as >50,000PE and a ‘sub-urban’ 

area is >20,000PE; and 

- The six criteria derived in Chapter 7 are compliant with the relevant EU and Irish 

legislation and have been adapted by the author in order to maximise the 

utilisation of the road network, natural gas network, urban/suburban areas and 

high biomethane potential areas in Ireland. 

 

7.7.2 Important learnings  

This chapter has examined the key infrastructural requirements of EU and national 

legislation in order to identify the criteria for the strategic placement of public bio-CNG 

refuelling stations. Subsequently, by applying these criteria to Ireland as a test case, a 

strategic bio-CNG infrastructure framework has been devised in which the key findings 

are as follows: 

- Sufficient bio-CNG refuelling infrastructure coverage to meet the requirements 

of the AFID can be achieved by developing a bio-CNG infrastructure framework 

consisting of 22 bio-CNG service stations which are strategically located across 

Ireland while satisfying the associated criteria; 

- 11 of the 22 bio-CNG refuelling stations are located on the Core Network from 

Northern Ireland (Belfast) via Dublin to both major sea ports in Cork/Ringaskiddy 

and Limerick/Foynes. Such coverage ensures that commercial ‘captive fleet’ 

NGVs are sufficiently enabled to travel along the main commercial routes and 

major ports in Ireland without returning to its own depot to refuel. Such an 

ability is paramount for the success of bio-CNG as the preferred alternative fuel 

of the ‘captive fleet’; 
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- The supply of bio-CNG is not constrained by the location of a bio-CNG refuelling 

station with the respect to the natural gas network. A virtual or off-grid bio-CNG 

refuelling station can supply bio-CNG through a virtual pipeline in which bio-CNG 

is delivered to the station via a supply chain from the natural gas network, 

typically using road transportation i.e. trucks transporting bio-CNG in tankers to 

bio-CNG refuelling stations which are not connected to the network. The concept 

of transporting biomethane via truck will be further discussed in Chapter 9; and 

- The injection of biomethane into the distribution natural gas network is 

significantly cheaper than injection into the transmission network in terms of the 

capital costs associated with new connections and pipeline as well as lower 

operational costs for compression. However, when injecting into the distribution 

network, sufficient network capacity must be available. Bio-CNG refuelling 

stations should also be connected to the distribution network where possible.  

 

7.7.3 Focus going forward  

It is clearly evident from the research presented in this chapter that there is a significant 

lack of coherent policy and regulatory mechanisms in place to inject biomethane into 

the natural gas network of Ireland and to supply bio-CNG as a transport fuel; even 

though there is a world class natural gas network present for potential utilisation. In 

Chapter 7, the author proposes effective criteria to develop a bio-CNG supply industry 

from an infrastructural refuelling perspective to strengthen the NPF of Ireland in order 

to achieve the mandates of the AFID. However, the author is also fully aware that the 

development of a bio-CNG transport market is heavily dependent on effective, coherent 

and enduring market conditions based on strong regulatory, policy and safety principles 

which are currently in their developmental infancy in Ireland. 

 

Therefore, based on the bio-CNG infrastructure framework proposed in this chapter, in 

Chapter 8 the author will develop a complimentary regulatory framework in order to 

initiate a safe, efficient and simplistic transport market for the supply of bio-CNG in 

Ireland that is attractive for all potential market participants. In Chapter 8, the key 

market stakeholders will be identified as well as their key roles, responsibilities and 

proposed regulatory instruments associated with devising an effective bio-CNG 
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regulatory framework. Finally, Chapter 8 will conduct a cost benefit analysis to quantify 

the financial burden and opportunity for respective stakeholders whose full buy-in is 

critical in order to develop, operate and participate in an effective bio-CNG transport 

market in Ireland. 
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8.0 Supplying bio-compressed natural gas to the transport 

 industry in Ireland: is the current regulatory framework 

 facilitating or hindering development? 

 

Abstract  

Compressed Natural Gas (CNG) and biomethane when blended as a transport fuel (bio-

CNG) have significant potential in Europe. However, this alternative fuel has not been 

developed in several European countries. One of the barriers to market penetration is 

the absence of a coherent regulatory framework to eliminate the disparity between 

European and national legislation. Using Ireland as a test case, this paper examines how 

conflicting policies can be aligned to ensure effective bio-CNG market development. A 

key barrier is the regulatory ambiguity placed on transport fuel suppliers and investors 

who wish to connect to the network to supply bio-CNG. For example, the Irish 2002 Gas 

(Interim) (Regulation) Act states that all entities supplying natural gas from the network 

(including bio-CNG) must hold a supplier licence and are bound by the network code of 

operations. The obligations of the code act as a potential deterrent to bio-CNG suppliers 

due to the licencing complexity and associated costs. This paper critiques the current 

regulatory framework in Ireland, highlights areas of ambiguity and puts forward an 

aligned solution to allow bio-CNG market participants to utilise the network safely, in a 

regulatory sound and cost-effective manner. 

 

Publication details: Goulding D, Fitzpatrick D, O'Connor R, Browne JD, Power NM, 

“Supplying bio-compressed natural gas to the transport industry in Ireland: Is the current 

regulatory framework facilitating or hindering development?”, Energy, Volume 136, 1 

October 2017, Pages 80-89. http://dx.doi.org/10.1016/j.energy.2016.08.037  

This publication currently has 2 citations. 
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8.1 Introduction 

8.1.1 Utilisation of gaseous transport fuel 

In an age where the burning of fossil fuels has led to a significant increase in the 

production of harmful greenhouse gas emissions, the necessity for sustainable energy 

and environmental protection has led to investment and development in alternative 

cleaner forms of energy across the globe (Naylor, 2015). The utilisation of Compressed 

Natural Gas (CNG), and its renewable form biomethane, as a transport fuel is steadily 

becoming a viable alternative to traditional gasoline and diesel. CNG has a number of 

benefits over other fossil fuels including lower fuel costs, reduced greenhouse gas, tail-

pipe and particulate emissions and lower noise levels (CER, 2015a). Furthermore, biogas 

is typically produced sustainably through the anaerobic digestion process and can 

significantly reduce greenhouse gas emissions, contributing to European Union (EU) 

renewable energy targets (BGÉ, 2010). Biomethane (upgraded biogas) is typically 

injected into the natural gas network where it can be used as a substitute for natural gas 

in any blend proportion to form bio-CNG (EBA, 2013). Goulding and Power found that 

the potential development of biomethane as a transport fuel is economically viable in 

Ireland and is a preferable option in comparison to biogas to combine heat and power 

(Goulding & Power, 2012). Similarly, Börjesson & Ahlgren have determined that 

biomethane as a transport fuel is bettered utilised in a Swedish regional energy system 

with 31 biogas plants compared to biogas as a heat source from a techno-economic 

perspective (Börjesson & Aghlgren, 2012). 

 

Technically, bio-CNG technology as a transport fuel is fully developed; the bio-CNG is 

compressed to 200-300 bar and transferred to the Natural Gas Vehicle (NGV) by a 

dispenser in a similar manner to gasoline or diesel. In terms of infrastructure, a CNG and 

bio-CNG dispenser are considered the same, and thus these terms are interchangeable. 

There are currently over 17.7 million NGVs in operation worldwide with countries such 

as Brazil, Iran, India and China having the greatest market share (NGVAE, 2013). The EU 

is currently at the middle echelon of bio-CNG global utilisation with 1.1 million NGVs in 

circulation which are operating on CNG or biomethane across its 28 Member States 

(NGVAE, 2014a). In contrast, the United States had 112,000 NGVs on the road in 2015, 

with approximately 574 public CNG filling stations (Curran et al, 2014). 
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8.1.2 EU mandatory targets 

There has been a strong commitment from the EU to increase its renewable transport 

energy share through the Renewable Energy Directive 2009/28/EC and the Fuel Quality 

Directive 2009/30/EC and to diversify fuel type utilisation through the Alternative Fuels 

Infrastructure Directive 2014/94/EC. The Renewable Energy Directive 2009/28/EC 

mandates each Member State to achieve 10% renewable energy share in final transport 

energy demand by 2020 (EU, 2009a). The Fuel Quality Directive 2009/30/EC requires a 

reduction of the greenhouse gas intensity of the fuels used in vehicles by 6% by 2020 

(EU, 2009b). The Alternative Fuels Infrastructure Directive 2014/94/EC mandates each 

Member State to guarantee a sufficient number of publicly accessible CNG/bio-CNG 

refuelling points in urban/suburban areas and every 150 km along the Core network to 

allow the circulation of NGVs throughout the Member State by 2020 and 2025, 

respectively (EU, 20014). 

 

The latest EU Update Report on its renewables targets states that production of 

renewable transport energy has been slower than expected, projecting a 5.7% 

renewable transport share by 2014 and citing lack of policy clarity around 2nd generation 

biofuels and indirect land use as a major contributor to the slow progress (EC, 2015a). 

In 2014, 1st generation biofuels such as biodiesel and bioethanol produced 14.2 Mtoe 

of alternative fuel in the EU, while 2nd generation biofuels such as biomethane only 

produced 2.0 Mtoe (EC, 2015a). The EU have since amended the Renewable Energy 

Directive 2009/28/EC and Fuel Quality Directive 2009/30/EC in order to create certainty 

for the deployment of 2nd generation biofuels such as biomethane (EU, 2012). Therefore, 

the pathway is now clear for biomethane to play a more significant role in achieving the 

Directive targets by 2020. Similarly, a significant improvement is needed in order to 

achieve the targets of the Alternative Fuels Directive as currently only 50% of Member 

States have more than 10 bio-CNG filling stations in operation (NGVAE, 2014b). Bio-CNG 

has the potential to significantly contribute to meeting the requirements of these three 

directives, once the correct regulatory framework and policy measures exist that will 

provide a level playing field between all types of renewable and alternative fuels. 
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8.1.3 A gaseous transport fuel market 

In order to enable bio-CNG to help achieve the mandatory targets of Renewable Energy 

Directive 2009/28/EC and the Alternative Fuels Infrastructure Directive 2014/94/EC, the 

bio-CNG supply chain for transport vehicles must be fully developed from production to 

transportation to final delivery. The supply of bio-CNG as a transport fuel involves a 

significant degree of complexity that is often overlooked. The supply of bio-CNG to the 

customer requires all of the regulatory, commercial, and technical processes to work in 

unison. From a regulatory perspective, a definitive effective framework is required to 

allow potential investors to satisfy themselves that bio-CNG is operationally practicable 

and commercially viable. The reduction of regulatory risk to an acceptable level is critical 

for bio-CNG investors. Through the author's analysis of the natural gas industry through 

consultation with the key stakeholders, three key principles have been determined as 

being fundamental to facilitating the development of bio-CNG in Ireland. The three 

principles that should underpin the proposed bio-CNG Regulatory Framework are as 

follows: 

- Safety: safety is paramount to the operation of the natural gas network and 

maintaining such high standards is critical. A strong safety reputation will instil 

confidence in the product and service of supplying bio-CNG and injecting 

biomethane; 

- Efficiency: the operational overheads incurred through any regulatory regime 

should not outweigh the benefits to be obtained through participation in the 

market, i.e. players should be encouraged to participate rather than see barriers 

to entry due to financial requirements; and 

- Simplicity: as many of the players who are anticipated to play a role in the resale 

of bio-CNG are from outside the gas industry, their regulatory requirements and 

duties as participants should be clear, consistent and easy to understand and 

implement. Complex regulatory requirements will act as a barrier to entering 

into the bio-CNG market. 
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8.2 Material and methods 

8.2.1 Focus of paper 

The focus of this paper is to develop a strategic regulatory framework that will facilitate 

the development of a bio-CNG market which can effectively supply bio-CNG both 

privately and to the public in a safe and cost-effective manner. In order to develop such 

a regulatory framework, the paper will review the current arrangements in practice 

globally while playing particular attention to the EU with the intention of identifying the 

appropriate contractual arrangements to facilitate bio-CNG supply and enable market 

development. The focus will then switch to Ireland, a new and emerging developer of 

bio-CNG. 

 

As a test case, the paper examines the current regulatory framework in Ireland in order 

to develop a bio-CNG market by engaging with the natural gas Transporter in Ireland 

(Gas Networks Ireland), reviewing the Regulator's (Commission for Energy Regulation) 

current regulatory approach to supplying bio-CNG in Ireland through their recent public 

consultation and by engaging with potential Bio-CNG Suppliers, Bio-CNG Fleet Operators 

and Biomethane Injection Suppliers in order to determine the perceived ambiguity for 

potential bio-CNG market participants. Based on this engagement with the key market 

participants in the Irish natural gas and potential bio-CNG markets, the paper will 

provide recommendations in order to develop an aligned bio-CNG regulatory framework 

in Ireland which can be transposed to other countries with a similar bio-CNG 

development profile. 

 

8.2.2 Regulatory requirements 

The requirement for a strong regulatory framework is of critical importance in shaping 

the development and operation of an effective bio-CNG market. As illustrated in Figure 

8.1, a review of the industry by the authors has identified five key elements required to 

initiate a strategic regulatory framework to promote, develop and operate an effective 

bio-CNG market. Using Ireland as the test case, this paper will investigate how the 

identified elements of the regulatory framework for bio-CNG are being developed and 

implemented and whether there is potential to further enhance their effectiveness. 
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Figure 8.1: The key elements of a potential Bio-CNG regulatory framework 

 

8.2.3 Bio-CNG supply types 

When analysing the requirement for a regulatory framework for the supply of bio-CNG, 

there are two types of supply options available: 

Public Supply: bio-CNG supply point is accessible to the public through a typical 

service station. No contractual arrangements are in place with the NGV customer; 

and 

Private Supply: bio-CNG supply point is owned by a private company (i.e. a fleet 

operator) where the bio-CNG is only supplied to NGVs owned or contracted by the 

private company. 

 

8.2.4 Bio-CNG stakeholders 

When analysing the requirement for a regulatory framework for the supply of bio-CNG, 

there are a number of key stakeholders who have specific roles and responsibilities in 

order to supply bio-CNG effectively: 

Regulator: typically an independent energy regulator charged with the 

responsibilities of protecting customers by governing the economic, customer and 

safety functions of the market. The Regulator in Ireland is the Commission for 

Energy Regulation (CER)8; 

Transporter: typically the Regulator entrusts and regulates an entity (Transporter) 

to act as transmission system operator by transporting the natural gas on a 

national or regional level, using gas transportation infrastructure. The transporter 

also operates the internal natural gas market for all participants. The Transport in 

Ireland is Gas Networks Ireland; 

                                                      
8 The Commission for Energy Regulation was renamed to the Commission for Regulation of Utilities in 
2017. 
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Shipper: typically Shippers can produce, trade and supply natural gas to their own 

facility or other Shippers/Suppliers; 

Supplier: typically Suppliers can produce, trade and supply natural gas to gas 

consumers. 

Bio-CNG Supplier: a Public Bio-CNG Supplier typically is a forecourt operator who 

will supply bio-CNG publicly to NGV customers; 

Bio-CNG Fleet Operator: typically a fleet operator owns the NGV fleet being 

supplied from their private premises; and 

Biomethane Injection Supplier: the owner of the anaerobic digester, upgrading and 

injection facilities who produces and injects the biomethane into the natural gas 

network. 

 

8.3 Results 

8.3.1 Global bio-CNG development 

Currently, a number of countries have conditions that favour or require the utilisation 

of CNG and biomethane in NGVs. Countries such as Argentina, China, Brazil, Iran, 

Pakistan and India have significant air pollution concerns in large urban areas and also 

have a plentiful supply of natural gas relative to refined oil products. These countries 

together account for approximately 80% of the global NGV passenger fleet (Exxon, 

2016). A review by the authors of bio-CNG utilisation from an international perspective 

has highlighted that countries that have developed bio-CNG markets have faced 

different conditions and challenges due to the complexity of their associated natural gas 

regulatory frameworks and their approach towards renewable energy policy.  

 

For example, Brazil has over 1.8 m NGVs and has focussed primarily on the utilisation of 

NGVs in captive fleets such as taxies and Light Goods Vehicles (LGVs) (Luomi, 2014). 

Brazil ranks 5th in countries across the world utilising CNG in NGVs, yet remains rather 

incipient as this only accounts for 2.2% of Brazil's 81 million vehicles as CNG is competing 

with ethanol, petrol and diesel (Gomes, 2014). As Brazil is a rather new developer of 

natural gas as an energy source and the network is still under construction in large areas 

of the country; strategic emphasis has been placed on developing CNG stations in 

parallel with the distribution network in order to increase natural gas utilisation and 
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profitability (NGVG, 2016). Virtual CNG stations have also been developed within a 200 

km radius of the natural gas network where CNG is transported by trucks to satellite 

CNG stations for supply to the public (NGVG, 2016). A number of states in Brazil have 

introduced incentives (such as annual vehicle registration tax relief) to convert vehicles 

to NGVs, while flex-fuel vehicles which run on petrol and CNG are also readily available 

(IG, 2014). Emissions from the transport sector are one of the major sources of air 

pollution in China. The Government of China have reacted by introducing policy to 

develop CNG as a transport fuel resulting in over 3 million NGVs currently in operation 

(Li, 2015). Government supports have been provided through subsidies for NGVs, 

investment grants for CNG infrastructure, waived highway tolls and research and 

development funding for NGV technology development (Li, 2015). 

 

8.3.2 Current EU regulatory landscape 

The development of an alternative fuel policy is currently under scrutiny across all EU 

Member States as the Alternative Fuels Infrastructure Directive 2014/94/EC has 

mandated each Member State to develop National Policy Frameworks for the 

implementation of Article 3 of the Directive on the deployment of alternative fuels 

infrastructure by 2016; including CNG (and hence bio-CNG) as one of its primary 

alternative fuels. In 2010, the European Commission (EC) established a stakeholder 

Expert Group on Future Transport Fuels (EG FTF), with the objective of providing advice 

to the EC ‘on the development of political strategies and specific actions aiming to the 

substitution of fossil oil as transport fuel in the long term, and decarbonising transport, 

while allowing for economic growth’ (EC, 2015b). In the EG FTF's latest report, it 

recommends that the associated regulation and policy should be steered by the 

principle of EU-wide harmonization, i.e. Member State differences (taxation, incentives, 

supply licencing, fuel standards, etc.) must be avoided in order to accomplish integrity 

of the communal and to help achieve the targets of the Alternative Fuels Infrastructure 

Directive 2014/94/EC (EC, 2015b). However, commonality of EC regulation and policy 

for the development of alternative fuels is currently under developed. For example, the 

EC are providing conflicting guidance for the licencing of the supply of bio-CNG as an 

alternative transport fuel. 
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The Agency for the Cooperation of Energy Regulators (ACER) was created by the EU to 

further progress the completion of the internal energy markets for electricity and 

natural gas. In 2015, ACER launched its most recent Target Model update which sets out 

its thinking on the key challenges and the potential responses to secure the appropriate 

regulatory framework to 2025 (ACER, 2015). In order to facilitate the emergence of CNG 

(and hence bio-CNG) across the EU, ACER acknowledging that a harmonised approach 

may not be achievable across all Member States, intimated that CNG filling stations may 

not need to be deemed as Suppliers of natural gas, and subsequently should not be 

subject to licencing procedures (ACER, 2015). However, the Internal Natural Gas Market 

Directive 2009/73/EC states that the sale of natural gas to wholesale or final customers 

is an activity of supply and therefore the supply of CNG (and hence bio-CNG) should be 

a licensable activity in some Member States (including Ireland) (CER, 2015a / EU, 2014a). 

 

From a CNG supply perspective, the interpretation and implementation of the Internal 

Natural Gas Market Directive 2009/73/EC differs considerably by Member State. 

Although, such detailed information on regulatory frameworks of other countries is not 

readily available, the authors found that Greece discounts the supply of CNG in public 

forecourts from requiring a supply licence as non-grid connected customers are availing 

of CNG (ACER, 2014). In the UK and Germany, the supply of natural gas is only a 

licensable activity when exclusively supplied to properties through the pipe network 

(CER, 2015a / ACER, 2014).   

 

8.3.3 Ireland as a test case 

As bio-CNG is an emerging fuel source for the transport sector in Ireland, this Member 

State is a suitable test case to investigate how the regulatory framework and associated 

contractual arrangements of supplying bio-CNG are being developed. There are 

currently no public bio-CNG stations in operation in Ireland; however, the Transporter 

has a number of pilot projects under development. Previous work by the authors has 

found that there is significant potential to cultivate. Goulding et al have determined that 

bio-CNG has the ability to fuel 14,000 commercial NGVs in Ireland by 2020 if an 

appropriate regulatory framework is introduced (Goulding et al, 2014). For the 

remainder of this paper, the authors will critique the potential regulatory framework 
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and identified key elements which the Regulator needs to address in order to deliver an 

effective bio-CNG market in Ireland. 

 

8.3.3.1 Supply licencing requirements 

The potential licencing arrangements for CNG (and hence bio-CNG) have come into the 

focus of the Regulator (CER), and in March 2015, the CER issued a consultation on 

licencing arrangements of CNG for transport in Ireland (CER, 2015b). The purpose of this 

consultation was to ‘seek the views of the gas industry, potential users and suppliers of 

CNG and any other interested parties on the optimal approach to licencing CNG supply 

undertakings’ (CER, 2015b). The authors have reviewed this consultation and have 

formulated the following recommendations in order to remove onerous policy 

requirements on new bio-CNG supply entrants to this emerging market. 

 

The legislation in Ireland for the supply of CNG (and hence bio-CNG) is currently 

conforming to EU legislation denoted in the Internal Natural Gas Market Directive 

2009/73/EC while being in contradiction of the ACER Target Model. The 2002 Gas 

(Interim) (Regulation) Act defines the supply of natural gas in Section 2 as, ‘the delivery 

or sale of natural gas, including liquefied natural gas, to customers and includes shipping’ 

(ISB, 2002). Section 16 of the 2002 Act mandates the CER to control the licencing 

activities for the supply of natural gas in Ireland by allowing the Regulator to grant or 

refuse to grant a licence for the supply of natural gas (CER, 2015b / ISB, 2002). The CER 

is of the view that the supply of CNG is indeed deemed as a ‘supply of natural gas’ as 

defined in Section 2 of the 2002 Act. Furthermore, the CER is proposing that a CNG 

Supplier is required to hold a licence for Public CNG Supply as directed in Section 16 

(CER, 2015b). 

 

Public CNG Supply: Unlike the suggestions of the ACER Target Model, the CER 

consultation proposes that a Public CNG Supplier must hold the current Natural Gas 

Supply Licence. However, the CER acknowledge that the licencing of CNG supply should 

not be so restrictive that unnecessary barriers are created when seeking entry to the 

CNG supply sector. In the current CER Natural Gas Licence, the CER relies on Condition 

3.3 which states that ‘where the Licensee does not intend to supply certain classes of 
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final customers, the Licensee may request derogations from obligations arising from 

Conditions in this Licence … which pertain specifically to those final classes of customers’ 

(CER, 2015c). By way of Condition 3.3, the CER proposes to offer derogations from some 

of the conditions in the existing Supply Licence by introducing a CNG purpose Supply 

Licence for Public CNG Suppliers which recognises that some of those Conditions which 

refer to traditional gas customers are redundant or are rendered moot. Such 

derogations include the removal of conditions for Revenue Protection, Marketing of the 

Licensees products and services, Emergency Response Service, Security and Emergency 

Arrangements and Regulatory Accounts. 

 

The proposed CNG Supply Licence ensures that the principle of safety in the natural gas 

industry in Ireland is maintained. Firstly, any CNG Supply Licence holder must comply 

with all applicable laws including the relevant Irish and EU relevant Safety Laws and 

Natural Gas Legislation (EU, 2014b / CER, 2007). Furthermore, the CNG Supply Licence 

holder must adhere to the natural gas Safety Case; the CER's Natural Gas Safety 

Regulatory Framework (CER, 2007). The Safety Case highlights the legislative safety 

landscape, the key safety risks which must be managed and how the governance of the 

Framework is achieved. The mandatory requirement of the CNG Supply Licence to 

adhere to the Safety Case ensures that Licence holders will conform to the stringent 

safety requirements, thus ensuring the safe operation of the Irish natural gas network. 

 

In terms of the principle of simplicity, the proposed derogations of the CER consultation 

are intended to facilitate the delivery of an appropriate route to market for CNG 

Suppliers. For the most part, the authors agree that this can be achieved through the 

proposed derogations. For example, a CNG Supplier will not be asked to adhere to the 

Code of Practice for Revenue Protection as this applies to Suppliers of fixed premises 

and may introduce unnecessary redundant requirements for CNG Suppliers. Similarly, 

CNG Suppliers will not have to submit a Code of Practice for marketing to the CER for 

approval as it is felt that all fuels for sale in a forecourt should be treated equally. Hence, 

a further marketing requirement should not be unduly placed on CNG.  
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For the most part, the modified CNG Supply Licence through derogations from certain 

standard licence conditions does comply with the principle of efficiency and will partially 

facilitate CNG suppliers to enter the gas industry without incurring substantive financial 

costs. However, the authors feel that a number of further derogations could be 

introduced which would enhance the simplicity and financial efficiency of entering the 

industry for CNG Suppliers. 

 

Public CNG Supply: The authors broadly agree that Public CNG Suppliers should require 

a CNG Supplier Licence, however, in order to further enhance the effectiveness of the 

CNG Supply Licence the authors propose that the following additional derogations 

should be introduced: 

 

Condition 2:  

Shipping Licence: In the proposed CNG Supply Licence, Condition 2 states that the CNG 

Supplier must hold a Shipper Licence as granted by the CER (CER, 2015c). To this point, 

the authors maintain that a Public CNG Supplier is only a supplier of CNG and does not 

ship the natural gas through the system for sale. Forcing a CNG Supplier to become a 

natural gas Shipper may become onerous. Condition 2 of the standard Natural Gas 

Shipper Licence states that the Shipper must hold ‘the Competencies to ensure the 

Shipping of Natural Gas for its Customers’ (CER, 2015d). The definition of Competencies 

includes amongst others that a Shipper must comply with the obligations set out in the 

network Code of Operations. The network Code of Operations governs the relationship 

between the Transporter and the Shippers on the transmission and distribution 

networks in Ireland and sets out the obligations of utilising the network as a Shipper 

(CER, 2015d). Such obligations would greatly contradict the principles of simplicity and 

efficiency for Public CNG Suppliers as significant operational and financial burden will be 

placed on them as Shippers, although they are not shipping natural gas. For example, 

the network Code of Operations would require the following obligations to be met: 

- The administration of natural gas capacity nomination requirements; 

- The provision of significant financial security; and 

- The requirement for complex IT systems to utilise the network. 
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Such obligations are not suitable for Bio-CNG Suppliers who wish to enter the market to 

supply CNG to NGV customers and will hinder the development of a CNG market by 

deterring potential players from supplying CNG. The authors propose that a Public CNG 

Supplier should require a CNG Supply Licence but not a Shipper Licence. A CNG Supplier's 

ability to engage a Shipper without the need to be a Shipper themselves would reduce 

the restrictions on operators from entering the market. For example, a Public CNG 

Supplier who owns a small public filling station and wishes to sell CNG (or bio-CNG) 

should have the ability to engage a natural gas Shipper to conduct the necessary 

shipping activities to transport the bio-CNG to their filling station. Expecting a small scale 

CNG Supplier to develop the competencies to become a Shipper will deter them from 

supplying bio-CNG and will significantly reduce competition. 

 

Condition 17:  

Supplier of Last Resort: A Supplier of Last Resort (SoLR) is a Supplier who is designated 

by the CER, if felt necessary (i.e. security of supply issue), to make available a supply of 

natural gas to a premises previously supplied by another Supplier. While it is very 

unlikely that a CNG Supplier will be appointed as the SoLR, it remains the CER's intention 

to retain the condition with no derogations. This places additional risk and hence costs 

on the CNG Supplier who (in theory) could need significant technical competencies in 

order to supply other premises with natural gas. Given the unlikelihood of the CNG 

Supplier being appointed SoLR, and the resulting risk attached to the CNG Supplier, the 

authors propose to remove this obligation from the CNG Supply Licence. Such a 

derogation will have little impact on the security of the network and facilitates the entry 

of additional Bio-CNG Suppliers into the market by removing unnecessary risk. 

 

Private CNG Supply: The CER consultation proposes that a Fleet Operator purchases 

natural gas from a standard natural gas Supplier who holds the current Supplier Licence 

with no derogations (CER, 2015b). Like the ACER Target Model, the Fleet Operator does 

not require a CNG purpose Supply Licence to supply their own NGV fleet. This is in 

agreement with the 2002 Gas (Interim) (Regulation) Act as the Fleet Operator is not 

reselling the CNG. The authors believe that a CNG Fleet Operator utilising CNG on their 

premises for their own NGVs should not require a CNG Supplier Licence as the CER has 
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recommended. The CNG Fleet Operator is purchasing the fuel from a Supplier for their 

own purposes in a manner no different to standard gas consumers. The CNG is not for 

resale and thus is not deemed as an activity of supply. 

 

8.3.3.2 Grid connection requirements 

All new connections to the transmission and distribution gas network in Ireland are the 

responsibility of the Transporter. Any such connection must comply with the 

Transporter's Connection Policy in conjunction with the Regulator's approval (GNI, 

2015a). In order to connect to the gas network, a potential end-user of gas must sign a 

Connection Agreement with the Transporter, which defines all the terms and conditions 

of the connection in the form of a contract in line with the Connection Policy. This 

Connection Policy covers all types of end-users from domestic to large industrial and 

commercial customers. However, a connection for bio-CNG supply is not currently 

expressly identified in the Connection Policy and therefore, there is no specific 

Connection Agreement for bio-CNG.  

 

The authors believe that the existing Connection Policy should be modified in order to 

facilitate Bio-CNG Suppliers to connect to the gas network, including a specific 

Connection Agreement which caters for the requirement of compressing the natural gas 

or biomethane to 200 bar for the supply to NGVs. The terms and conditions of the 

proposed bio-CNG Connection Agreement should be tailored for both Public and Private 

Supply. 

 

8.3.3.3 Biomethane injection requirements 

Grid injection: 

Grid injection. In a similar manner to connecting to the natural gas grid to utilise natural 

gas, a contractual agreement is required for the connection of a natural gas undertaking 

who wishes to provide natural gas to the network. The Transporter's Code of Operations 

for the Irish gas network requires that any Entry Point must hold a Connected System 

Agreement to govern how the delivery of natural gas is achieved (GNI, 2015a). The 

purpose of a Connected System Agreement is to ensure that the Entry Point is 

technically and operationally compatible at the point of connection such that the natural 
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gas network and associated natural gas production facility may be safely connected to 

deliver natural gas to the network. Currently, the Transporter's Code of Operations does 

not consider the injection of an unconventional form of natural gas production such as 

biomethane from anaerobic digestion. 

 

The authors feel that the Transporter's existing Code of Operations should be modified 

to include a requirement that biomethane must require specifically tailored Connected 

System Agreement for a Biomethane Injection Supplier in order for its facilitate to 

become an Entry Point and deliver biomethane to the natural gas network. The 

Agreement should include every requirement necessary to ensure that the technical and 

operational performance is maintained so that safety is not jeopardised but should be 

done in the least economically onerous manner possible for potential Biomethane 

Injection Suppliers. As with the proposed CNG Supply Licence, the removal of redundant 

clauses from the standard Connected System Agreement will ensure Biomethane 

Injection Suppliers do not encounter unforeseen economic costs which will affect the 

feasibility of its business model. 

 

Gas quality standards:  

In Ireland, all natural gas currently entering the network must adhere to the relevant gas 

quality specifications laid down in Part G of the Transporter's Code of Operations (GNI, 

2015a). Previous work by the authors highlighted that, unlike successful biomethane 

injecting countries in Europe who have specific guidelines with regard to biomethane 

quality specification and injection, Ireland currently does not have a definite 

specification for the injection of biomethane (Goulding, 2011). The authors believe that 

the Transporter's Code of Operations should be modified to include a mandate that 

biomethane must adhere to the same quality specification as in Part G of the Code. The 

customer who wishes to inject biomethane into the grid should be then bound to the 

relevant obligations of the Code through the proposed biomethane Connected Systems 

Agreement. This would provide a basis for potential biomethane developers to design 

their upgrading facilities as efficiently as possible while remaining compliant with the 

proposed regulatory requirements. It will also ensure that the quality of biomethane 

entering the network is of the same consistency as imported gas from the traditional 
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supply sources, and therefore, the same product is available to end users regardless of 

where they are located on the network. 

 

8.3.3.4 Commercial resale requirements 

Biomethane Injection Suppliers typically produce, upgrade and inject the biomethane 

on the site of their anaerobic digestion facility. Previous work by the authors has found 

that once biomethane is injected into the gas network, the biomethane blends with the 

natural gas in the system and can be transported virtually to any point in the network 

where an off-take refuelling bio-CNG station is present (Goulding, 2011). Through 

engagement with Bio-CNG Suppliers, Bio-CNG Fleet Operators and Biomethane Injection 

Suppliers, the authors feel that it is critical that the differentiation between the cost of 

CNG and biomethane in the market is captured effectively as biomethane is typically 

more expensive to produce than CNG. As highlighted by Börjesson & Ahlgren, if CNG and 

biomethane are considered as equivalent alternatives then the renewable fuel is 

undervalued in comparison to its fossil fuel alternative (Börjesson & Aghlgren, 2012). In 

other previous work, the authors derive a certification system to ensure that 

biomethane injected into the network is firstly, registered as a green fuel and secondly, 

is tracked virtually in order to materialise the commercial value of the biomethane when 

sold to NGV owners (Goulding et al, 2014).  
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Figure 8.2: Potential arrangement for the virtual transfer of bio-CNG from a 

Biomethane Injection Supplier to a Bio-CNG Supplier refuelling station (adapted from 

Goulding et al, 2014) 

 

For example, the UK have deployed a Green Gas Certification Scheme (GGCS) to track 

biomethane volumes with a unique identifier, known as a Renewable Gas Guarantee of 

Origin (RGGO), while Germany have deployed a similar system to track biomethane 

volumes with Guarantees of Origin (GOs) issued accordingly (REA, 2016 / GGG, 2012). 

The authors believe that the requirement for a biomethane certificate register is 

paramount to develop an effective regulatory framework for the supply of bio-CNG in 

Ireland. Figure 8.2 highlights how to materialise the value of the biomethane produced 

through the virtual tracking of the gas in the network (Goulding et al, 2014). The 

incorporation of a purchasing agreement between a Biomethane Injection Supplier and 

a Bio-CNG Supplier will enable the Biomethane Injection Supplier to materialise the 

value of the biomethane once sold in the Bio-CNG Suppliers' refuelling stations. 
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8.3.3.5 Taxation/Incentive requirements 

CNG taxation relief: 

An initial policy measure has been implemented to incentivise gaseous fuel by the Irish 

Government; in Budget 2015 the excise duty rate for CNG and biomethane as a 

propellant was set at the current EU minimum rate for a period of eight years (DOF, 

2014). The EU minimum excise duty rate for CNG is currently €2.6/GJ, or €0.135/L petrol 

equivalent, a 77% reduction on the current excise duty rate applied to unleaded petrol 

in Ireland which stands at €0.588/L (EC, 2016). The authors feel that a further long term 

commitment will entice Bio-CNG Suppliers into the market and the associated reduction 

in bio-CNG fuel prices will attract Bio-CNG Fleet Operators and private vehicle owners 

to switch to NGVs. 

 

Renewable incentives: 

There are currently a number of commercial incentives for the production of 

biomethane being utilised across Member States for the last number of years. Ware et 

al highlight how attractive feed-in tariffs (FIT) for electricity have incentivised biogas 

production for electricity. However, there is an absence of parallel incentives for 

cleaning and upgrading biogas to biomethane for grid injection and utilisation as a 

transport fuel (Ware et al, 2014). In Table 8.1, Kitzing, et al illustrate how Member States 

have taken different approaches to providing incentives for renewable energy 

production and are placing significant focus on electricity (Kitzing et al, 2012). In the EU, 

the largest share of biomethane production is held by Germany. Such production has 

led to accelerated growth in biomethane injection, resulting in the largest feed-in grid 

capacity in the EU (Bowe, 2013). In Germany, FITs for electricity generation are the main 

incentive mechanism available to promote renewable energy production including a 

bonus FIT for biomethane injection. 

 

This is also the case in Ireland as the Irish Government has placed a significant emphasis 

on providing support incentives for renewable electricity generators in the form of the 

Renewable Energy Feed in Tariff (REFIT) (Goulding et al, 2014). The latest round of this 

incentive scheme; REFIT 3 was introduced to support AD to electricity, AD to CHP and 

biomass to CHP (DCENR, 2012). However, in the transport sector it does not provide 
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incentives; rather a requirement in terms of the National Biofuel Obligation Scheme. As 

highlighted by Goulding et al, Irish Government policy is currently overlooking 

biomethane injection for financial support with no such subsidy for biomethane in 

Ireland (Goulding et al, 2014). Engagement with potential Biomethane Injection 

Suppliers has reinforced that the disregard for biomethane in Irish Government policy is 

significantly hindering development. 

 

There is also significant debate as to whether incentive schemes such as REFIT, which 

are specifically commodity - production - supply concentrated, are placing significant 

financial burden on the tax payer and consumers (GNI, 2015b). For example, the UK is 

revising its current renewable energy subsidies (mainly FITs) by reducing the incentives 

to a capped level in order to protect consumers from higher energy bills (DCC, 2015). 

Ware et al have reviewed the Swedish model where the percentage of biomethane 

utilised in NGVs is higher than CNG. The Swedish Government rely on fiscal incentives 

and quota obligations to ensure biomethane producers/suppliers of a guaranteed 

market (Ware et al, 2014). 

 

Subsequently, it is the author's view that a full review of the incentive strategy for 

renewable energy in Ireland should be undertaken by the Irish Government. With REFIT 

3 now closes since the end of 2015, the timing is perfect to review all technologies that 

have the potential to help achieve the targets of the Renewable Energy Directive 

2009/28/EC and the Fuel Quality Directive 2009/30/EC; including biomethane injection 

for utilisation as a transport fuel. The correct balance needs to be struck in terms of FITs, 

capital supports and taxation relief to ensure that customers are protected. 

 

The Irish Government has recently consulted on a technology review for the potential 

development of a Renewable Heat Incentive (DCENR, 2015). The authors feel that a 

similar consultation is required in order to support renewable transport for both 1st and 

2nd generation transport fuels. Biomethane production as a transport fuel is currently 

excluded from such support incentives which highlights the unequal playing field that 

currently exists for renewable transport technologies in Ireland. Economic modelling is 
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required for all potential renewable transport fuels and prioritisation should be given to 

technologies that deliver lower greenhouse gas emissions. 

 

Incentive 
Type 

Number of countries applying the scheme 

RES-E RES-H RES-T 

Feed-in Tariffs 21 - - 

Feed-in Premiums 7 3 - 

Tender/Bidding systems 5 2 - 

Quota Obligations 6 8 18 

Investment Grants 20 25 11 

Fiscal Measures 13 12 22 

Financing Support 9 4 - 

Table 8.1: Renewable support strategies implemented in the EU (August 2011) (Kitzing 

et al, 2012)  

 

Soft Incentives: 

To make bio-CNG appealing to the market as a new technology, Goulding and Power 

have previously highlighted how ‘soft’ incentive mechanisms are required to attract the 

utilisation of NGVs. In a study of the potential to develop a biomethane transport 

industry in Ireland, Goulding and Power provide examples of how incentives to road 

users for operating NGVs such as road tax relief, road toll relief and free city parking are 

used across Europe to positively promote bio-CNG (Goulding & Power, 2011). The EG 

FTF also promote the use of non-financial incentives such as reserved highway lanes to 

generate a market presence for alternative fuels during the initial development phase 

(EC, 2015b). The authors agree that such soft incentives, without placing significant 

economic pressure on the Irish Government or tax payer, can create a positive 

perception for alternative fuels such as bio-CNG and can attract new commercial and 

private transport vehicles owner to switch to NGVs. 

 

8.4 Discussion  

8.4.1 A strategic regulatory framework 

Ireland as a test case offers valuable insight into what is required to develop a bio-CNG 

industry. In Ireland, the key regulatory tools to operate the natural gas network are 
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already in place and can be modified strategically to facilitate the operation of an 

effective bio-CNG market through network utilisation. In order to supply bio-CNG, the 

following modifications should be made to the existing regulatory policy of the natural 

gas industry: 

- The modification of the existing Natural Gas Supply Licence to create a specific 

Bio-CNG Supply Licence which, through the use of derogations from the existing 

licence, will allow bio-CNG Suppliers to supply bio-CNG to the public in a 

regulatory consistent manner without incurring onerous financial burden. 

Private supply should not require a Bio-CNG Supply Licence as it is not supplying 

bio-CNG to customers; and 

- The modification of the Transporter's existing Connection Policy to cater for the 

connection of both Private and Public bio-CNG facilities will provide a 

standardised mechanism for potential bio-CNG participants to connect to the 

natural gas network; while the Bio-CNG Supply Licence will provide the route to 

the market.  

 

As with the supply of bio-CNG, the regulatory framework for the injection of biomethane 

can lean on the existing regulatory policy for the connection of other traditional natural 

gas systems into the Irish natural gas network. In order to inject biomethane into the 

network, the following modifications should be made to the existing regulatory policy 

of the natural gas industry: 

- The modification of the Transporter's existing Code of Operations to include a 

requirement for a specific Connected System Agreement for Biomethane 

Injection Suppliers to allow their facility to have an Entry Point and deliver 

biomethane to the natural gas network. The Agreement should be tailored in the 

least economically onerous manner possible while ensuring safety and 

operational performance is maintained; and 

- The modification of the Transporter's existing Code of Operations to include a 

requirement that biomethane must adhere to the same quality specification as 

in Part G of the Code for standard natural gas entering the Irish network. The 

biomethane Connected System Agreement should require injected biomethane 

to comply with the natural gas specification in the Code. 
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The introduction of the amended regulatory controls above will allow all participants to 

enter the bio-CNG market and facilitate the supply of the product from a technical 

perspective. In order to enable the commercial operation of the bio-CNG market, the 

following policy measures should be incorporated into the regulatory framework for bio-

CNG: 

- The extension of excise duty relief beyond the proposed period of 8 years for 

CNG; 

- The review, consultation and implementation of an appropriate incentive 

support scheme which does not place significant higher costs on consumers and 

rewards technologies who produce renewable transport fuel with lower 

greenhouse gas emissions; and 

- The development of soft incentives such as free parking, priority highway lanes 

and vehicle tax relief which do not amass large financial costs and will invite 

traditional transport users to switch to NGVs. 

 

The review of Ireland as a test case has highlighted how a Member State with a fully 

developed natural gas industry can apply its existing regulatory framework for natural 

gas in order to efficiently develop a strategic regulatory framework for bio-CNG. There 

are clear synergies to be exploited as highlighted by the authors in this paper through 

the modification of existing regulatory mechanisms and agreements to include bio-CNG 

utilisation as a transport fuel through the network. Such synergies can be achieved in 

other Member States who wish to develop a bio-CNG transport market by utilising their 

natural gas network. Figure 8.3 breaks out the key five elements identified; mapping the 

key regulatory mechanisms required to deliver a strategic regulatory framework for 

other Member States to follow which will assist in developing a safe, regulatory sound 

and customer driven bio-CNG market that can compete with traditional transport fuels. 
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Figure 8.3: The proposed regulatory framework for bio-CNG for relevant EU Member 

States 

 

8.4.2 The benefits of a strategic regulatory framework 

The introduction of a bio-CNG regulatory framework will lead to many benefits to 

Ireland's transport sector, namely lower greenhouse gas emissions and lower transport 

fuel costs. However, developing such a framework will incur costs to the Irish state. A 

cost-benefit analysis is highlighted in Tables 8.2 and 8.3 that quantifies the costs 

burdened on the Government of Ireland through the implementation of the bio-CNG 

regulatory framework by its key stakeholders (namely: the Transporter and the 

Regulator) versus the beneficial savings that can be materialised by introducing bio-CNG 

into the transport market by applying the proposed regulatory framework. Over an 8 

year period (timeframe for excise duty relief for CNG granted by the Irish Government), 

the introduction of the proposed bio-CNG framework will see a net benefit of €46.6m 

and a benefit to cost ratio of 2.02 based on the following assumptions: 

- The construction of 22 bio-CNG stations from 2017 to 2024 that will fuel 45 

Heavy Goods NGVs per station or 330 in total; 

- Each heavy goods NGV will travel 100,000km/a with an efficiency that is 10% 

greater than its diesel equivalent; 

- The gaseous fuel to be supplied will be 80% CNG and 20% biomethane; and 
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- The investment cost of constructing the bio-CNG station is to be absorbed by the 

Bio-CNG Supplier. 

 

In terms of the benefits for potential Bio-CNG Fleet Operators, previous cost benefit 

analysis by the authors (lifetime costs over a five year operating period) found that there 

is a 22% saving for a fleet operator who wishes to purchase, fuel and maintain a light 

goods NGV fleet in comparison to an equivalent diesel fleet. This saving equates to a 

two year payback on the capital investment of the fleet (Goulding et al, 2014). Such a 

saving further reinforces the ability of bio-CNG to complete effectively against petrol 

and diesel in the transport sector. 
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  Costs of implementing a bio-CNG framework to Ireland over 8 year period €m 

   
Bio-CNG Supply 

  

  Development of a Bio-CNG Public Supply Licence1/ 0.25 

      

  Supply Grid Connection   

  Development of a Bio-CNG Connection Agreement1/  0.26 

      

  Biomethane Injection   

  Development of a Biomethane Connected System Agreement1/  0.29 

  Development of a Standard Quality Specification1/  0.21 

      

  Commercial Resale2/   

  Commissioning of Biomethane Certification System 1.35 

  Creation of the Certification Tags 0.16 

  Management of the Certification Transfer Register 0.40 

      

  Taxation / Incentives    

  Tax avoidance on diesel due to CNG Excise Duty Relief3/ 41.81 

  Consultation on a potential Renewable Transport Incentive1/ 0.35 

  Tax avoidance due to CNG Soft Incentives4/ 0.79 

      

  Total Cost of bio-CNG framework for Ireland (2016 monies) 45.86 

  
 Footnotes:  1/ based on the deployment of Full Time Employees (FTEs) – Regulatory Manager earning (€66,129) 

per annum to conduct a consultation process and deliver & maintain the associated Licences / 
Agreements going forward (Payscale, 2016).  

 2/ based on the development of an IT system, associated operating licences and FTEs to maintain the 
Certification Transfer Register. 

 3/ based on the displacement of the equivalent volume of diesel with bio-CNG and the subsequent 
taxation lost assuming the current excise rate is 0.48€/l for diesel and 0.11€/l diesel equivalent for 
CNG is applied. Each heavy goods NGV travels 100,000km/a with an efficiency that is 10% greater 
than its diesel equivalent (CER, 2015a / ITCO, 2015). 

                      4/ based on the remove of Vehicle Registration Tax for heavy goods NGVs which is currently €500/a 
(DECLG, 2016). Also avoided is the standard toll for a heavy goods NGV which is currently €4.80 per 
toll assuming 2 tolls per 5 day week (TII, 2016). 

  

Table 8.2: Costs of implementing the proposed bio-CNG regulatory framework by the 

Government of Ireland 

 

 

 

 


