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Abstract
In 2008, Irish Government policy in Ireland began to focus on 
retrofitting of existing dwellings. This policy change was driven 
by the dramatic reduction in new building construction, due 
to the economic crisis, and the need to meet relevant energy 
targets under the National Energy Efficiency Action Plan. 

Starting in 2007, the European SERVE (Sustainable Energy 
for the Rural Village Environment) project has challenged the 
standards and policies in place nationally in relation to retrofit-
ting. This was achieved through a targeted support programme 
which incentivised deeper retrofits when compared to the Na-
tional Home Energy Savings Scheme.

This paper highlights the significant benefits of implement-
ing local demonstration projects, the results of which can be 
utilised to influence local and national policy. This paper re-
views the results of the SERVE project in the context of build-
ing retrofitting, wood biomass development and energy moni-
toring. 

In relation to building retrofitting, savings of 8,000 kWh/
dwelling with returns on investment of 11 % (for an average 
investment of €7,600 per dwelling) were achieved. The paper 
highlights the fact that the current retrofitting policy and pro-
grammes will not achieved the required targets by 2020 unless 
savings similar to that achieved under SERVE are targeted.

The penetration of wood biomass as a fuel for heating has 
been a key component of the SERVE project. This paper dem-
onstrates that the development of new procedures for procure-

ment, operation and maintenance of biomass heating systems 
has resulted in additional capacity being installed outside the 
SERVE region. These template contracts are being utilised to 
support the development of National energy supply contract 
(ESCO) models. In addition, the project has created a new 
awareness of standards for wood stoves for the residential sec-
tor.

Similarly, the results of the SERVE monitoring activities 
(energy data and economic impacts) are feeding into National 
data sets and policy development. In cooperation with the Na-
tional Energy Agency, SERVE partners have demonstrated that 
monitored energy performance of dwellings is 13 % lower than 
that predicted by the National Dwelling Energy Assessment 
Procedure (DEAP) with electricity consumption in line with 
National benchmarks. Recommendations are being made in 
key areas (e.g. energy performance of condensing boilers) and 
the expansion of monitoring study into a longitudinal study.

Introduction
The construction sector in Ireland has experienced consider-
able change in the past 10 years. From 2000 to 2008 there was 
a dramatic increase in house completions per annum. In 2008 
the focus began to shift towards retrofitting as the economic 
situation in Ireland began to deteriorate (Figure 1). Govern-
ment policy in 2008 changed to focus on supporting shallow 
upgrade measures in residential dwellings. The funding of up-
grade measures is coordinated by the National Energy Agency 
(Sustainable Energy Authority of Ireland) and traditionally has 
not involved Local or Municipal authorities in direct action. 
The retrofitting market continues to be focused on shallow ret-
rofitting with buildings owners completing a small number of 
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Figure 1. Housing completions in Ireland and building energy performance (Keyes, M (2012)) – Final energy demand as per building  
regulations.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Number 1953 1965 2246 2139 2686 3057 3372 3884 4234 4651 4981 5260 5769 6881 7695 8095 9341 7802 5172 2642 1460 1048 5000

kWh/m²/yr 300 292 284 276 268 260 252 245 190 190 190 190 190 150 150 150 150 150 150 90 90 90 60
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low cost measures and there are no specific targets in relation 
to deep retrofitting. 

Second, the penetration of biomass heating systems within 
residential and non-residential buildings in Ireland has not 
achieved the levels required for Ireland to meet its renewable 
energy production targets. The installation of high efficiency 
wood stoves within the residential sector has been hampered 
by a lack of standards and supports. Investment in biomass 
systems in non-residential buildings was hindered by the lack 
of standardised procurement and heat supply documentation.

Third, monitoring and analysis of the energy performance of 
dwellings in Ireland has generally been focused on data gath-
ered on an annual or monthly basis. There has been limited 
research completed to profile energy consumption of dwellings 
(with data gathered at micro level (hourly/daily data)) at a sig-
nificant scale. Comparison of monitoring data with predicted 
data from energy assessment methodologies has also been lim-
ited. 

Initiatives driven at a local and regional level have sought 
to develop pilot demonstration projects which engaged with 
these issues. These initiatives have either complimented Na-
tional programmes or addressed gaps which National policy 
was not. This paper presents the results from the SERVE Project 
(Sustainable Energy for the Rural Village Environment) which 
sought to demonstrate the impacts and benefits of investing in 
energy efficiency and renewable energy supply. The project was 
completed in North Tipperary, Ireland between 2007 and 2011 
and was co-funded by the EU CONCERTO Programme1. The 
impacts of the project, and their application at a National level 
are discussed and reviewed.

The first chapter introduces the SERVE project, its part-
ners and the general approach. The second chapter details the 
SERVE approach to deep retrofitting and profiles the results 
and impacts. The main impacts of the SERVE Project result-
ing from the establishment of a Local Authority led retrofitting 

1. www.concerto.eu

scheme are outlined. The fourth chapter reviews and discusses 
the effects of setting standards for wood stoves and introducing 
new approaches for the procurement and operation of com-
mercial scale biomass heating. The final chapter presents results 
from the SERVE energy monitoring activities and economic 
analysis. These results are compared to National data to dem-
onstrate the benefits of focusing on deep retrofitting. 

The	SERVE	project
In the case of Ireland, SERVE was one of two European CON-
CERTO projects (the other project was based in Dundalk un-
der the HOLISTIC project). CONCERTO is a European Com-
mission initiative within the European Research Framework 
Programme (FP6 and FP7) which aims to demonstrate that ap-
plying a community-wide approach to energy efficient develop-
ment is more efficient and cheaper than optimising each single 
building. SERVE, which is based in a rural area, has focused on 
state-of-the-art integration of proven technologies in order to 
maximize the potential for rapid replication.

In the framework of the project, 400 buildings were retro-
fitted to dramatically improve their energy performance and 
approximately 500  renewable energy heating systems were 
installed. In addition, as part of the construction of an eco-
village, the project supported 50 new eco buildings to be sup-
plied by Ireland first renewable energy based district heating 
system. To increase the penetration of renewable energy, the 
project concentrated on the development of commercial scale 
biomass heating systems both for individual projects and dis-
trict heating. A core component of the project was research into 
the socio-economic impacts of the project in terms of job crea-
tion, investment return and attitudes to sustainable energy. A 
large focus was placed on monitoring the energy performance 
of buildings, in particular within the retrofitting dwellings.

The project was coordinated by the Limerick Institute of 
Technology (LIT) with key partners including North Tipperary 
County Council (Local Authority), Tipperary Energy Agency 
and Sustainable Projects Ireland Limited. Expert international 
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partners on monitoring (ECNetwork, Denmark), socio-eco-
nomic analysis (North West Croatia Energy Agency, Croatia) 
and dissemination (FEDARENE, Belgium) also contributed to 
the project.

North Tipperary County Council (NTCC) and the Tipperary 
Energy Agency (TEA) led the retrofitting activities. A local fi-
nancial incentives scheme was developed which provided sup-
port to homeowners and businesses in the SERVE region. The 
scheme supported energy efficiency upgrades and the instal-
lation of renewable energy systems. NTCC administered the 
financial support and the TEA focusing on technical expertise, 
auditing and analysis. Sustainable Projects Ireland Ltd (SPIL) 
focused on construction of new eco buildings within an eco 
village. SPIL is a cooperative company established to develop a 
new community which has sustainability at the core of its op-
erations 2. ECNetwork and the Tipperary Energy Agency were 
responsible for the energy monitoring activities while North 
West Croatia Energy Agency conducted the socio-economic 
analysis on the project impacts.

Retrofitting	–	Changing	the	approach

SERVE	RETRofITTIng	–	mEASuRES
When the SERVE project was started in November 2007, there 
was no national support for retrofitting of buildings in Ireland. 
The SERVE project was the first initiative in Ireland to focus 
on this aspect at a significant scale and planned to launch its 
retrofitting support scheme in March 2008. At the same time 
the Minister of Communications Energy and Natural Resourc-
es was considering the establishment of a Home Insulation 
Scheme (hereafter called the Home Energy Savings Scheme 
(HES Scheme)). A number of SERVE partners worked with 
the National Energy Agency to implement a pilot HES Scheme. 
In 2009 the full National retrofitting scheme was announced.

Under the HES Scheme, homeowners wishing to upgrade 
their homes could apply for support for a range of measures. A 

2. www.thevillage.ie

Building Energy Rating (BER) had to be completed prior to an 
upgrade being completed and homeowners appointed contrac-
tors to complete the works. Payments were made on receipt of 
documentation providing evidence of completed works. The 
design of the HES Scheme did not require homeowners to 
reach a particular energy standard nor were there mandatory 
measures which had to be completed. The levels of financial 
support have changed a number of times since the scheme was 
launched and it was rebranded to the Better Energy Homes 
Scheme in 2011. SEAI provides data on completed actions on a 
regular basis (SEAI, 2013b) with data from January 2013 pro-
vided in Table 1. 

Following negotiations between SERVE partners, SEAI and 
the EU Commission, an agreement was reached which allowed 
SERVE residents to access both funding sources, and therefore 
allow SERVE to focus on supporting deeper retrofits when 
compared to the National HES Scheme. The SERVE Energy Ef-
ficiency Grant Scheme was launched in June 2009 for residen-
tial and non-residential buildings. Building owners were able 
to access financial supports from the SERVE Scheme and also 
had the option of applying to the HES Scheme programme for 
support for the relevant measures. The SERVE Residential En-
ergy Efficiency Grant was made up of a payment of €1,000 for 
3 mandatory measures (Table 2) and additional payments for 
further energy efficiency measures (minimum of 2 required) 
(Table 3). In line with the National HES Scheme grants were 
available for houses built before 2006. This year was selected as 
prior to this the Irish building regulations had limited stand-
ards in relation to insulation, heating controls and efficiency. 
SERVE required that a BER was completed before and after 
upgrade. 

SERVE	RETRofITTIng	–	ImpACTS
A total of 346  dwellings were upgraded under the SERVE 
project (approximately 55,000  m2). The project also com-
pleted upgrades on non-residential buildings and supported 
construction of new buildings in the eco-village but these are 
not considered in detail in this paper. A summary of achieved 
energy savings is provided in Table  4. Average savings of 
92  kWh/m2.yr were achieved for residential retrofitting 

Table	1.	national	HES	measures	and	uptake	(SEAI,	2013b).

Measure Type Grants paid 
(Numbers) 

Grants paid (,000€) % of Total  
(by value) 

Cavity 89,489 33,161 22% 

Roof insulation 100,427 23,675 16% 
Dry-Lining Insulation 8,487 19,632 13% 
External Insulation 9,311 35,271 24% 
High Efficiency Gas boiler with Heating Controls Upgrade 18,447 12,211 8% 
High Efficiency Oil boiler with Heating Controls Upgrade 12,832 8,687 6% 
Heating Controls Upgrade only 6,229 2,983 2% 

Solar Heating 3,356 2,686 2% 
Integral BER 90,104 7,435 5% 
Before/After BER 8,367 1,669 1% 
Total 347,049 147,410 100% 
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Table	4.	Summary	of	SERVE	energy	savings	–	delivered	energy.

** Retrofit Savings based on comparison of Pre Retrofit and Post Retrofit DEAP Analysis. Eco Village Savings based on comparison of DEAP 
versus Reference Building DEAP. Delivered energy in DEAP is equivalent to final energy.

Sector 
 

Total m2 Delivered Energy 
Before/ 

Reference 
(kWh/m2/yr) 

Delivered 
Energy After 

 
(kWh/m2/yr) 

Change 
 
 

(kWh/m2/yr) 

% Change** 

Retrofit residential 54,747 210  118  92  44% 
Retrofit non residential 9,926 210  145  57  27% 
Eco Village Residential 8,307 120  57  64  53% 
Eco Village Eco Hostel 588 309  170  139  45% 
Eco Village Enterprise 599 300  170  130  43% 
 

(8,000 kWh/dwelling). Comparing BER profiles for SERVE 
dwellings against BER profiles for dwellings nationally and in 
Co. Tipperary from the SEAI National BER Database (SEAI, 
2013c) shows the shift of dwellings from the poor BER ratings 
of D, E, F and G to the much more efficient B and C ratings 
(Figures 23 and 3). 

The SERVE measures went significantly beyond the require-
ments of the National Scheme and required multiple actions. 
Normally, under the National Scheme there was a tendency for 

3. The BER Rating (primary Energy Consumption) ranges from A1 - <75 kWh/m2.yr 
to g - >450 kWh/m2.yr.

homeowners to implement a small number of measures (two to 
three) with low investment levels (average investment of €3,000 
per home) (Scheer, J. 2011). Typically these measures consisted 
of insulation (attic and cavity wall) and boiler upgrades. This 
compares to an average investment within the SERVE region 
of €7,660 per home and a minimum of 5 measures being im-
plemented (Maras, H; Segon, V (2012)). 

There are no published results of key energy indicators from 
the HES Scheme programme which would allow for compari-
son with the SERVE data. Scheer (2011) noted that savings of 
20 % were observed from a sample of dwellings assessed. The 
more aggressive requirements of the SERVE project required 

Table	2.	mandatory	measures	according	to	the	SERVE	scheme	(support	of	€1,000	when	all	3 measures	completed).

Measure Standard required 

Attic insulation U-value of 0.13 W/m2 K  
Wall insulation U-value of 0.27 W/m2 K  

Heating controls 
(with or without boiler) 

2 zones (space & water) with seven day programmer (time & temperature) control & 
boiler interlock – Plus 
Time & temperature control of electric immersion – Plus 
Either one more zone control or 3 Thermostatic Radiator Valves (TRVs) 
>90% high efficiency boiler (if applicable) (or 85% efficient wood biomass boiler) 

 

Measure Grant amount Standard required 

Windows €2,000 75% of total area, U-Value of ≤2.0 W/m2 K 

External Wall Insulation €4,000 75% of total area, U-Value of ≤0.2 W/m2 K 

Novel Low Carbon Insulation €250 U-Value of ≤0.12 W/m2 K 

Flat Roof/Room in Roof €750 U-Value of ≤0.12 W/m2 K 

Advanced Heating Controls €500 ≥ 5 zones, no TRVs 

High Efficiency Boiler €300 ≥ 94% Efficiency Boiler (with Heating Controls) 

High Efficiency DHW Cylinder €100 2008 Building Regulations (0.8W/L) Equivalent 

Lighting – LEDS 30% (max €150) 3w-5w LEDS to replace down lighters  

Lighting – Controls 30% (max €150) Passive Infrared Sensor 

 

Table	3.	SERVE	Additional	energy	efficiency	measures.
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Figure 2. SERVE dwellings (before upgrade) BER profile and National and Co. Tipperary BER profiles.

Figure 3. SERVE dwellings (after upgrade) BER profile and National and Co. Tipperary BER profiles.
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greater investment but also resulted in greater energy savings 
being achieved.

From a sample of 281  dwellings, analysis was completed 
on the retrofitting upgrades to assess their economic impact 
(Table 5). Average energy savings per annum were 40 % and 
rates of return on investment were approximately 11 % with 
discounted paybacks in the region of 13 years. 

Case studies of homeowners were produced in 2011 to docu-
ment reaction to the project and also get greater insight into 
why upgrades were completed (Murphy, A; et al (2011)). As-
sessing these case studies it can be concluded that the issue of 
comfort was the main motivation behind the decision to ret-
rofit, followed very closely by the financial assistance available 
through SERVE and the potential savings available in energy 
bills. From an environmental perspective it seems that peoples 
awareness varied in strength, however it was not ranked highly 
in the decision process to upgrade the energy efficiency of the 
houses. Even though some minor problems arose concerning 
workmanship, all householders expressed their overall satis-
faction with the SERVE project and new measures installed. 
The fact that environmental protection is a limited driver was 
further emphasised as part of a socio-economic survey com-
pleted under SERVE which highlighted that since 2007, 25 % 
more people feel that environmental protection is less impor-
tant than economic development (Segon, V; et al (2012)). This 
re-enforces the need to focus on comfort and financial impacts 
as key drivers for homeowners to invest in retrofitting. Case 
studies were also completed with contractors involved in the 
scheme, local politicians and eco village members4.

SERVE	RETRofITTIng	–	SuCCESS	fACToRS
The SERVE projects success in reaching its retrofitting target of 
55,000 m2 during a period of economic recession in Ireland was 
due to a number of factors. Firstly, homeowners were able to get 
access to funding from both Europe (via NTCC) and the SEAI 
HES Scheme. This meant that financial support was between 
40 % & 50 % of investment costs. Therefore, the investment 
levels of the homeowners was reduced. 

Secondly, the local authority utilised its existing relation-
ships with local communities and individuals to promote the 
programme within the region. The scheme was promoted and 
communicated via local community groups, community and 
business leaders therefore reaching a wide spectrum of peo-
ple. This contrasts with the National HES Scheme which was 
primarily promoted via TV, Radio and Web based media. The 
local access to information, advice and support assisted a sig-
nificant number of individuals to engage in the upgrading pro-
gramme. The NTCC and TEA partnership also had significant 

4. www.servecommunity.ie

flexibility to modify the scheme to respond to a changing mar-
ket place (and this was done on two occasions).

From a technical viewpoint the scheme focused on proven, 
realiable technological solutions. However, there was a signifi-
cant requirement to address quality control and this was ad-
dressed by engaging actively with contractors and installers. 
Training was provided to contractors on standards expected 
and the requirements of the scheme. In addition, a significant 
level of auditing of installations was completed. Each installer 
was audited at least once, approximately 20 % of all installations 
were inspected and contractors required to make improve-
ments if standards were not achieved. This approach to quality 
ensured that homeowners were assured that standards would 
be achieved and contractors were clear on need to ensure high 
quality workmanship. Repeated collaboration, consultation 
and training with installers ensured relevant standards were 
achieved.

Finally, the focus on mandatory measures which were then 
supplemented by a range of additional measures presented 
options for homeowners to considered when engaging in the 
scheme. This provided flexibility for homeowners to ensure the 
most appropriate measures were applied to their dwelling. The 
requirement to have a BER completed pre and post retrofitting 
ensured that homeowners had technical advise from a trained 
expert when selecting appropriate measures.

SERVE	RETRofITTIng	–	fRom	loCAl	To	nATIonAl	lEVEl
Sustainable Energy Authority of Ireland’s (SEAI) were direct-
ed by the Department, Communications Energy and Natural 
Resources to implement the HES Scheme and as part of the 
scheme development phase invited partners from the SERVE 
project to discuss synergies and opportunities for cooperation 
(SEAI, 2009). Initially a Pilot HES Scheme programme was run 
in 2008 with a full scale programme implemented in 2009.

The SERVE Project had a strong influence on the structure 
and delivery of HES Scheme. The SERVE project acted as both 
an active project presenting real data to test proposed meth-
odologies and also provided additional resources to SEAI. The 
relevant project partners (LIT, NTCC and TEA) were specifi-
cally involved in the definition of the survey methodology and 
systems to be used for energy assessments of existing dwell-
ings. This included defining the methodology, building element 
default values and survey approaches (SEAI, 2013). Testing of 
the National Building Energy Rating (BER) assessment tool 
(Dwelling Energy Assessment Procedure (DEAP)) and associ-
ated National Database systems were also completed as part 
of the SERVE project. SERVE partners, in particular the TEA, 
worked with SEAI to train and audit energy assessors who were 
recruited by SEAI as part of the HES. In addition, the TEA also 
revised the Advisory Report received by the homeowner so that 
it demonstrated actual energy savings as a result of measures 

Table	5.	SERVE	residential	upgrades	–	key	impacts	from	sample	of	281 dwellings.

Number of dwellings 
Simple payback 
period (years) 

Discounted payback 
period (years) 

NPV (€) IRR (%) 

281 11.3 13.4 876,218 10.54 
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implemented. Finally, the SERVE project team provided sig-
nificant resources to SEAI to ensure adequate quality control 
and correct assessment of dwellings. The TEA undertook to 
check each DEAP assessment completed on dwellings in the 
SERVE region and revised them as required with the assessor

SERVE partners (TEA and LIT) completed detailed analysis 
of all DEAP Assessments from the Pilot HES Scheme (approx. 
1,000 assessments) and reported to SEAI on the measures to be 
considered for inclusion in the full National Scheme. Specifi-
cally, it recommended the inclusion of heating controls within 
the National Scheme as analysis highlighted that the SERVE 
plans to target heating efficiency and heating controls was valid.

The Irish National Energy Efficiency Action Plan targets a 
20  % energy savings within the residential sector (DCENR, 
2011). A revised HES Scheme programme was launched in 
May 2011 in the context of the Government’s Jobs Initiative 
(Better Energy: the National Upgrade Programme). The 20 % 
target has been aligned with an overall ambition to upgrade 
1,000,000 buildings (residential and non-residential) in Ireland 
by 2020 as savings from revised building regulations will be 
lower due to the significantly reduced construction levels. Un-
der the Better Energy Programme a target of 5,200 GWh has 
been set for the residential sector within an indicative target of 
800,000 homes. 

To date, approximately 160,000 homes have been upgraded 
under the HES Scheme/Better Energy Schemes. Applying the 
40 % reduction in energy consumption, in line with SERVE 
achievements, to the 640,000 remaining homes indicates that 
6,489 GWh savings are achievable5. SERVE has demonstrated 
that an approach which requires all standard measures to be 
upgraded (walls, roofs, heating controls) along with a selection 
of other options is successful and presents options to the home-
owner which allows them to match the potential upgrades to 
their homes. The SERVE Final report has been submitted to the 
relevant Government Departments and SEAI to allow them to 
assess how such an approach can be integrated into future ac-
tion in Ireland. However, to date the National approach has not 
yet reflected the SERVE focus on deeper retrofits. 

Analysis in the National Economic and Social Council 
(NESC) Interim Report ”Report” Towards a New National 
Climate Policy” compares SERVE data with research from 
both SEAI and University College Cork (UCC) on a range of 
options for retrofitting in Ireland. The NESC Report notes ”It 
seems that to meet existing targets, the average investment 
per retrofit would need to be increased from the current level 
of €3,000. We refer to increasing the average spend per retrofit 
as increasing the depth of retrofit activity. It is estimated that 
achieving 800,000 retrofits – but moving to deeper measures 
such as boiler upgrades and improved heating controls for all 
dwellings – would yield energy savings of around 5,210 GWh 
in 2020” (NESC, 2012).

The NESC report compares the SERVE economic analysis to 
on-going SEAI analysis and notes ”Preliminary results … sug-
gest that deeper retrofits than are currently the norm can have 
relatively short payback periods. In that analysis, if one million 
houses are targeted with an average spend of €7,600 per house-

5. Based on data for average dwelling sizes and energy consumption from SEAi 
(2008) “Energy in the Residential Sector”. Sustainable Energy Authority of ireland, 
Dublin, ireland.

hold (the range is estimated to lie between €2,400 and €12,500), 
the average simple payback is 11 years, which would equate to a 
discounted payback of approximately 13 years.” 

RETRofITTIng	–	poTEnTIAl	ImpRoVEmEnTS
The National scheme has integrated quality control measures 
for BER Assessors, installers and contractors which has assisted 
in maintaining standards within the sector. Supporting these 
control measures with minimum training standards will ensure 
that emerging technologies, approaches and systems can be 
introduced into the market in a structured, controlled manner.

It is clear that to date upgrades completed under the National 
Upgrade Programme have not been to the level required to re-
duce energy use by 40% or more per dwelling. Initial evidence 
would indicate also that the level of applications for support 
under the Better Energy Scheme have reduced significantly as a 
result of grant rate changes in 2011. Therefore, the quantity and 
depth of retrofitting being completed is not reaching the levels 
required. The current National scheme should be modified to 
encourage deeper retrofitting and encourage homeowners to 
take a comprehensive approach.

The financial crisis presents challenges as many homeown-
ers do not have the available funds to complete the upgrade. 
It is planned to introduce a Pay as You Save (PAYS) scheme 
in Ireland in 2013 which will potentially address the financial 
barrier and present an EPC/ESCO type model to homeowners 
for investment. 

Biomass	Heating	–	increasing	penetration

SERVE	BIomASS	HEATIng	–	mEASuRES
Another aim of the SERVE project was to stimulate a switch 
from fossil fuels to renewable fuels. Wood biomass was a par-
ticular focus in this regard and the project targeted domestic 
wood stoves and large scale biomass boilers. The considerable 
biomass resource in the region presented an opportunity for 
low cost intervention in the development of biomass heating 
systems.

In Ireland the majority of homes have a primary heating 
systems (oil/gas boiler) with additional space heating provided 
by a secondary heating system (open fire, low efficiency solid 
fuel stoves, electric heating etc.). 55 % of all secondary heating 
systems in Ireland are open fires (Kenny, 2012). The focus of 
the SERVE project was to provide specific financial support for 
the installation of high quality wood burning stoves to replace 
open fires. 2,300 kW of wood burning stoves were installed un-
der the programme (approximately 400 stoves). 

In addition, SERVE provided support (40 % financial sup-
port) for the installation of a number of large biomass (wood 
chip) fired boilers. This included the district heating boilers in 
the Eco-village and Gurteen Agricultural College in addition to 
the Nenagh Municipal pool. A total of 2.3 MW of commercial 
scale biomass systems were installed. Wood chip boilers in Ire-
land have had mixed success with a number of technical design 
issues and operational problems. Following discussion with the 
industry and local authority clients, it was agreed that a new 
approach to integration was needed where the contractor was 
required to design and commission the system correctly and 
accept the financial benefit or loss from good or poor design/
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construction. For the Nenagh pool in particular this new ap-
proach to procurement was implemented by the TEA. 

SERVE	BIomASS	HEATIng	–	ImpACTS
When establishing the criteria for supporting wood stove in-
stallation it became apparent that there was no clear definition 
nor quality requirements for wood burning stoves in use in 
Ireland. Based on surveys of the stove suppliers in the SERVE 
region and surrounding regions, it became clear that there were 
two main classes of stoves supplied defined by higher and lower 
quality. After research, a definition was established for the pur-
poses of stimulating the fuel switch from fossil fuels such as 
coal and peat to renewable sources, such as wood and wood 
products (Kenny, 2009). 

In order to ensure that only high quality wood burning 
stoves would be supplied and utilised specific criteria were put 
in place in relation to funding supports. All contractors were 
provided with training on the best practice for selection and 
installation of wood stoves. Inspections were completed to en-
sure that stoves were installed correctly and funding criteria 
met satisfactorily. An interview with a local stove supplier high-
lighted the benefit of SERVE in improving standards, eliminat-
ing poor quality stoves and improving awareness in the region 
(Cloherty, F (2011)) .

The SERVE project has resulted in a significant increase in 
the number of stoves being installed (within and beyond the 
SERVE region) and also led to the establishment of a number of 
wood fuel supply companies in the region. A survey of people 
in the SERVE region noted a 13 % increase in the use of wood 
as a fuel between 2008 and 2012 (Segon, V et al,2012). 

In relation to commercial biomass boilers, a key outcome 
from the work within SERVE was the establishment of an inno-
vative contract, within Ireland, that rewarded all parties to per-
form contracted obligations to a high standard. The approach 
focused on a separate design and build contract for the instal-
lation of the boiler. A parallel heat supply contract (operate and 
maintain) for an initial 3–5 year term was also put in place with 
the contractor. The heat supply contract was based on kWh 
supplied (metered after the boiler) therefore encouraging high 
quality fuel. The heat supply contract also included for backup 
fuel supply (typically from fossil fuel boiler) therefore ensur-
ing the contractor designed the system to minimise fossil fuel 
use. There was no minimum purchase of heat and the contract 
had acceptable termination clauses in the event of either party 
defaulting on obligations or a switching of business priorities.

Implementing the above approach required the SERVE part-
ners to convince the clients to take an alternative approach to 
procurement. Traditionally, Irish public authorities have taken 
a simple ‘design and build’ procurement approach and have 
only recently begun to enter into service type contracts.

The annual savings in the Nenagh Pool is estimated at 
€50,000 per annum (IRR without grant of 32 % and simple 
payback of 4.2 years). This has had a dramatic impact on the 
financial viability of a public facility at a time of tightening local 
authority budgets. 

SERVE	BIomASS	HEATIng	–	SuCCESS	fACToRS
The rapid increase in the installation of wood stoves within the 
SERVE region was driven by a strong information campaign 
and clear criteria to differentiate, for the consumer, wood stoves 

from multi-fuel stoves. Engagement with the stove suppliers 
over the period of the project ensured that standards were 
maintained. The significant number of installations (2.3 MW 
of stoves in total) created a critical mass of homeowners engag-
ing in installations of high quality wood burning stoves. An 
interview with a registered installer of wood stoves highlighted 
the fact that homeowners were installing smaller stoves (due to 
improved insulation levels) and high quality stoves (as a result 
of financial supports available). It also highlighted that fact that 
the cheap, low efficiency wood stoves were eliminated from the 
market due to the demand for high quality units (Cloherty, F. 
2011).

The successful implementation of the new procurement 
approach for the biomass boiler in Nenagh pool was built on 
knowledge and experienced gained from industry exchanges to 
other EU countries. This allowed the TEA to apply best practice 
in an Irish context. Discussion and consultation with the lo-
cal authorities and the industry ensured that the procurement 
method was appropriate for the service required. The TEA also 
employed staff who had specific expertise in relation to pro-
curement which provided additional assurances to the client 
and contractors involved. 

SERVE	BIomASS	HEATIng	–	fRom	loCAl	To	nATIonAl	lEVEl
The specification for wood stoves, developed by the SERVE 
project, has been utilised by SEAI to make specific reference to 
wood stoves within the National Dwelling Energy Assessment 
Procedure (SEAI, 2012). 

Based on the experience from the SERVE project from the 
Nenagh biomass boiler, the same approach was utilised to 
stimulate the installation of biomass boilers with public bod-
ies outside of the SERVE region. Biomass heating systems were 
also installed in a public pool and third level college (LIT Tip-
perary) in Thurles using the above contract basis. Both tenders 
were managed successfully on behalf of the clients by the TEA 
using the National Public Procurement System. Within SERVE, 
1 MW of biomass heating was installed using this approach 
with 0.7 MW being installed outside of the SERVE region. In 
the case of both pool installations additional grant support was 
secured to improve the financial viability of the project. In the 
case of LIT Tipperary the investment was done without any 
financial support. 

The SERVE approach and experience to biomass heating of 
large buildings and facilities was used as key experience in the 
generation of the Regional Approaches to Stimulating Local 
Renewable Energy Solutions (RASLERES) project’s template 
ESCO contract for the public sector6. The principles of the 
approach were developed further in North Tipperary to in-
clude energy efficiency measures and third party finance. This 
allowed a local authority to utilise savings achieved through 
the installation of a biomass heating system to subsidised ad-
ditional energy efficiency measures. 

In late 2012, a high level ESCO interdepartmental working 
group has been formed by the Government to establish a na-
tional retrofit fund and contracts to utilise the fund to signifi-
cantly increase the retrofitting and renewable supply to Ireland. 
Based on the experience of the SERVE project, the TEA was in-

6. http://www.raslres.eu/
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the region. Comparison with National datasets and bench-
marks will also be provided. Key indicators which will be cal-
culated include: 

• Absolute and relative reduction in electricity end-use.

• Renewable energy use for heating (%  of final energy de-
mand and % increase during SERVE).

• CO2 emissions reductions (Tonnes CO2).

• BER before and after upgrade (kWh/m2.yr) compared to 
metered energy use.

• Disaggregated electricity use in a typical dwelling.

• Secondary fuel use.

In addition, the monitoring activities are also examining, for a 
smaller sample of dwellings, domestic hot water consumption 
(10 dwellings), boiler efficiency for condensing and non con-
densing boilers (6 dwellings) and solar water heating system 
performance (4 dwellings). The following datasets have been 
delivered during the project. 

Each of the 98 houses that had monitoring equipment in-
stalled had a detailed energy use survey carried out. This ana-
lysed all electrical circuits and appliances. Analysis of the data 
is on-going and data will continue to be gathered until April 
2013 to ensure that the monitored data covers two heating 
seasons. Data is also being utilised to provide reports to home 
owners on their buildings energy performance. 

SERVE	EnERgy	monIToRIng	–	ImpACTS
A draft report has been produced in December 2012 for pub-
lication in early 2013 (Petersen, K L, et al, 2012). A number 
of conclusions have already emerged. Boiler efficiency of 
the condensing boilers is lower than expected and affected 
by system return temperatures, oil usage and load patterns. 
Further analysis of these relationships based on a wider sam-
ple is required to provide further evidence on this issue. The 
average electricity consumption was calculated at 4,826 kWh/
dwelling/year (range of 1,276 to 11,845 kWh/year) which is 
in line with available national indicators. The monitored BER 
of dwellings is on average 13  % lower than that calculated 
by DEAP (Figure 4). This is in line with expectations as the 
DEAP Methodology is generally pessimistic in approach but 
is also not designed to be an operational rating but an asset 
rating. The analysis has also confirmed that the DEAP meth-
odology is relatively accurate as a measure of energy per-
formance when utilised for dwellings with standard energy 

vited to sit on this working group. The initial phase of the work 
will focus on five detailed case studies on projects which have 
been implemented to allow for benchmarks to be developed. 
The ESCO methodology implemented in North Tipperary will 
be one of these five case studies. A fund7 has been established 
in the national budget in December 2012 to develop projects 
based on these methodologies in 2013.

BIomASS	HEATIng	–	poTEnTIAl	ImpRoVEmEnTS
There is an immediate need to improve the standards of wood 
fuel supplied for both residential (wood logs) and commer-
cial applications. The National Wood Fuel Quality Assurance 
(WFQA) scheme is evolving but there are a limited number of 
companies (3) registered to date (WFQA, 2013). There is also 
a need to increase the knowledge of consumers of wood fuel as 
to the requirement to purchase quality products.

The next phases of the National ESCO Working Group 
will be vital to promote and develop the take up of ESCO ap-
proaches to biomass heating, and other project installations. 
In addition, there is a need to provide training and upskilling 
to procurement officers in public bodies so that they have the 
knowledge to engage in this alternative financing approaches. 

Energy	monitoring

SERVE	EnERgy	monIToRIng	–	mEASuRES
As part of the CONCERTO project, detailed energy monitor-
ing needed to be completed for a wide range of energy actions. 
Within the case of SERVE, a specific focus was placed on en-
ergy use within the residential sector. All buildings which com-
pleted upgrades had BERs completed before and after upgrade 
along with collection of energy bill data (heating and electric-
ity). In addition, 100 dwellings were selected for the installa-
tion of detailed energy monitoring equipment. This work is one 
of the most comprehensive analyses of energy use within the 
Irish residential sector. This monitoring work is being contin-
ued after the SERVE project end date (31st October 2012). As 
the monitoring work is co-funded by SEAI, all data and analy-
sis will be provided to SEAI and fed into the relevant areas of 
policy and technical analysis. 

The analysis being conducted by the TEA and SEAI will pro-
duce data to compare energy performance of dwellings within 

7. Department of Finance (2012), ”Expenditure Report 2013” page 41. Available 
from: http://budget.gov.ie/Budgets/2013/Documents/Expenditure%20Report%20
2013%20part%20i.pdf. 

Baseline – Pre data Theoretical Building Energy Rating 353 buildings 
Oil bill analysis 142 houses (with valid data) 
Electricity bill analysis 184 houses (with valid data) 

Post data Theoretical Building Energy Rating 353 buildings 
Oil Bill Analysis 142 houses (with valid data) 
Electricity Bill Analysis 184 houses (with valid data) 
Monitoring Equipment 98 houses 
Secondary Fuel Survey (manually) 98 houses  

 

Table	6.	SERVE	retrofitting	monitoring	structure	for	residential	buildings.
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Figure 4. Delivered energy (oil consumption and secondary fuel) after upgrade (70 monitored houses)

 
 

the appliance to identify discreet use of the appliance. These 
three methods were reviewed with the homeowner and the 
kWh, price and quantity of fuel used guided the expert and 
homeowner to identify the most accurate estimate of second-
ary fuel use.

SERVE	EnERgy	monIToRIng	–	fRom	loCAl	To	nATIonAl	lEVEl
Discussions are currently on-going to extend the monitoring 
activity into a longitudinal study which would increase the 
data accuracy and also provide valuable trend data and pro-
files across a longer time-span. In addition, two Post-graduate 
research projects are planned which will complete additional 
more detailed analysis on the data. One key data point that is 
being analysed for immediate use is the comparison of theo-
retical energy use to actual use. This data point will be used to 
guide the County Kerry Sustainable Energy Action Plan and 
also the National Energy Efficiency Action Plan Version 2. Both 
of these documents are published in March and April 2013, 
respectively.

SERVE	EnERgy	monIToRIng	–	ImpRoVEmEnTS
The SERVE project attempted to numerically quantify the ex-
act energy and hence cost savings ascertained post retrofit of 
all the dwellings upgraded. This presented a number of chal-
lenges based on a typical cohort of houses in the area. A key 
challenge to the accuracy of the estimating of energy savings 
was a change in use an operational of the dwelling. The chal-
lenges encountered included insufficient data due to a change 
of ownership of the dwelling within 2 years either side of the 
upgrade, a change in the number and behavioural pattern of 
the occupants (e.g. a child going to college, a new born baby 
arriving in the monitored dwelling, a change in employment 
circumstance etc.) and rebound effect due to increased internal 
temperatures after upgrade. Given that the energy supply was 
primarily via oil and solid wood biomass there was significant 
challenges in gathering accurate bill data. A study completed in 
the context of the National Smart Meter Roll out (SEAI, 2012b) 

performance but larger discrepancies occur at very poor and 
very good energy performance levels. 

However, when compared to DEAP two particular issues are 
highlighted where differences emerge between measured data 
and DEAP assumptions. Heat supply from secondary fuel in 
the monitoring houses within the SERVE region was on aver-
age 35 % which is considerably higher than that assumed with-
in DEAP (10 %). Temperatures within dwellings are generally 
lower than that expected in DEAP. In particular, for dwellings 
prior to upgrade it is evident that homes were significantly 
under-heated and in some cases unhealthy (Figure 5). Further 
analysis is on-going on both of these issues.

SERVE	EnERgy	monIToRIng	–	SuCCESS	fACToRS
The SERVE project monitoring system monitored a large 
number of data points across all the upgraded buildings. The 
data points for each dwelling allowed the data to be reviewed 
to ascertain the real and theoretical energy use before and af-
ter the upgrade. At project conception stage, the main outputs 
of the analysis were detailed, with the raw data requirements 
being laid out in advance. Each of these data points were dis-
cussed with a team of experts to detail all the possible meth-
ods of collecting the required data. Each element of data was 
analyzed to understand the accuracy and data integrity risks. 
The monitoring design allowed an expert to review where the 
data was not guaranteed to be accurate and discard the data 
point or use an appropriate method of ensuring continuity 
of analysis.

The interaction with each dwelling owner was key to un-
derstanding the accuracy of some of the less guaranteed data 
sources. An example of this is the secondary fuel monitoring 
where three separate methods were employed to try to identify 
the quantum of fuel used in a heating season. These included 
a survey of purchasing fuel (quantity, quality/ type, frequency, 
delivery method, bills etc.), a survey of fuel use (discreet boxes/ 
baskets, frequency of use by month, quantum of use per light-
ing instance) and a temperature monitor installed adjacent to 
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While National energy policy which was in place when the 
SERVE project was conceived was developed has evolved, the 
progress made within the SERVE project in the context of ret-
rofitting has been considerable. In addition to the energy and 
monetary savings resulting from the investment new standards, 
approaches and knowledge have been developed and dissemi-
nated. The rate and depth of retrofitting will have to increase 
significantly if National energy saving targets are to be achieved. 

The CONCERTO approach of taking an integrated ap-
proach to sustainable energy supply is entirely valid and local 
and National Governments need to ensure that energy policy 
takes a comprehensive approach rather than operating on a 
project by project basis. CONCERTO has supported a wide 
range of demonstration projects across the EU, the results of 
which are being fed into regional and national policy actions. 
These and other demonstration projects provide the oppor-
tunity to test new approaches, achieve scale within defined 
control conditions and ensure the results are monitored and 
disseminated widely.

References
CER (2012b) ‘Smart Metering Trial Data Publication’. Com-

mission for Energy Regulation, Dublin, Ireland. [on-line] 
Accessed (www.cer.ie) January 2013.

Cloherty, F (2011) ‘SERVE Social Case Study for Retrofitters/
Contractors – Case study No. 5’. Tipperary Energy Agency, 
Craft Granary, Church St., Cahir, Co. Tipperary, Ireland.

DCENR (2011) National Energy Efficiency Action Plan 
(NEEAP). Department of Communications, Energy and 
Natural Resources, Dublin, Ireland. 

Kenny, P (2009) ‘Wood Burning Stoves Specification’. Tipper-
ary Energy Agency, Craft Granary, Church St., Cahir, Co. 
Tipperary, Ireland.

Kenny, P (2012) Personal Communication
Keyes, M (2012) ‘Build Up Skills Ireland – Analysis of the na-

tional status quo’. Build Up Skills Ireland Project, Limerick 
Intitute of Technology, Nenagh Rd, Thurles, Co. Tipper-
ary, Ireland. [on-line] Accessed at http://ireland.buildup-
skills.eu/ January 2013.

has provided a significant data set of energy data from elec-
tricity and gas bill data for dwellings across Ireland. Further 
analysis is required to compare data profiles from the SERVE 
data with this data set.

Future monitoring activities will need to take a number 
of recommendations on board including seeking to utilise 
dwellings which have a measurable fuel source (via oil meter 
or existing gas meter), temperature monitoring pre upgrade, 
increased sample size and additional monitoring of second-
ary fuel use.

Conclusion
The SERVE project has been a success when compared against 
the initial project objectives. In total 10.4 million Euros have 
been invested in sustainable energy demonstration, research 
and development actions within a rural region. 

Beyond local impacts, SERVE has had a specific impact on 
the development of the retrofitting market in Ireland and has 
influenced national policy. Based on its work on the Pilot HES 
Scheme it influenced the inclusion of heating controls as a sup-
ported measure within the National Retrofitting programme. 
Its work on supporting deeper retrofits has been recognised in 
current policy documents which are setting future energy and 
climate change policy.

Within the wood energy and biomass market the experi-
ence from SERVE has helped to support the development of 
local wood fuel supply and use of energy efficient wood stoves 
within and beyond the SERVE region. The SERVE approach to 
defining standards for wood stoves has been recognised within 
the National DEAP Manual. The approach to procurement of 
biomass heating systems within the SERVE project and for as-
sociated projects has been built up in other projects and is now 
feeding in National initiatives in relation to ESCO’s. 

One of the key legacies of the SERVE project is the range and 
scope of data which has been gathered as part of the extensive 
monitoring work completed. This analysis, which is feeding di-
rectly into the National Energy Agency is profiling energy use 
in domestic dwellings and also providing key data on energy 
performance on a range of technologies. 

Figure 5. Temperature profile within monitoring dwelling (average winter temperatures in bedroom).
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