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Glossary

Solar Photovoltaic Solar P\t Silicon based technology that converts sunlight into DC
electrical energy

AC- Alternating Current
DC- Direct Current

FIT¢ Feed h Tariff ¢ Agovernment backed financial scheme available in ntamppean
countries to promote the proliferationfaenewable energy technologies

Inverter¢ electronic device that converts the DC that comes from the Solar PV into AC
which can be used by appliances in the house and exported back to the grid

Kilowattpeak (kWp) The measure ahe nominal output of a photovoltaic cell under
standard test conditions of 1000 watts per square meter

Kilowatt Hour (kWhy, This is the amount of energy consumed by an appliance which is
NFGSR 0 mM12 6KSY Al A& NHzylecHigtwl m K2 dzNIp

Megawatt Hour (MWhy;, 1000 kilowatt hours
Mtoe ¢ Million Tonnes of Oil Equivalent

ROQ; Renewableébligation Credit a credit based system which obligates utility
companies to financially reward renewable energy mgeoeratorsin order to attain
predeterminedlevels of renewable energy credits

Solar Thermat alternative type of solar technology which converts heat from the sun into
thermal energy in the formfchot water
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Chapter 1 Abstract

The Republic of Ireland is an Island nation at the edge of Eusbieing part of the island

with Northern Ireland (part of the United Kingai). Despite numerous exploration projects

that are currently underway, as a nation, the Republic of Ireland is not rich in fossil fuels,

with the small gas field of the southern coast at Kinsale running dry and no major coal or oll
reservesEven with thidack of natural resourcgs ¢m’s 2F (GKS O02dzy iNEQa S
still came from carbon based fuels, tbgerwhelmingmajority of which had to be imported.

The islands location on the Atlantic coast of Europe makes it ideal for wind power, and the

country has embraced this technology in recent years, with wind making up an increasing
LINRPLRNIGAZ2Y 2F GKS O2dzyiNEQa St SOGNAROAGE 3IASYS
been adopted to any great extent in the Republic of Ireland. Meanwhile, the neigilo

Northern Irelandhave embraced this Solar PV technology widely.

This research aims to examine the current environment in the Republic of Ireland and to

explore the reasons why this technology has not been adopted. In doing so, it will make
comparsons with Northern Irelantb see what experiences from there may give insight or

guidance for the Republic of Ireland situation. To do this, a number of industry
LINEPFSaaAz2ylfas LlzoftAaKSR NBaSINOKSNAR FyR Lk
see what would be required to drive this technology. Furthermore, certain relevant

documentation was examined in order gain further insights into the industry, both in the

Republic and the North of Ireland, in order to see what structurally is missingtfrem

Republic of Ireland that is preventing an industry from adopting this technology and what

such an industry would look like if it were to develop.

Thefirst main finding of this research was that the lack of a financial incentive for the
technology, sule as idound in other countries (i.eNorthern Ireland) is the main driving

force behind thdack of prevalence of Solar PV in the Republic of Ireland. This finding is as
expected, for as someone who works in the industry in NoriHegland, this reseaher has
first-handexperience ohow sensitive the Northern Ireland markistto any changes or
uncertainty over the financial support mechanisnigis sensitivity can be seen in
uncertaintygreatly affecingthe rate of uptaken the techrology.

A secod major finding was that if the technology was incentivised or supported by
government backed schemes, then a buoyant Solar PV industry is likely to be the result, and
this industry would have the potential to contribute greatly to the economy and thetgrea
wellbeing of the society. This is also as expected as it mirrors the experience seen in
Northern Ireland, where the industry sustains many jobs and contributes greatly to the local
economy.

A finalfinding was much more unexpected. It is that the coyns only a few shoears
away from the point whereby Solar PV will be economically viable without the need for

7|Page



financial mechanisms. ®vryingly, the country has little or nothing in place in terms of rules
or regulationggovernngthe installation @ selling practies, andas such is vulnerable the
SYSNHSYOS 2F Iy AYRdzZAGNE a2FSNYAIKGE HAGK2dzi
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Chapter2 Introduction

2.1 Introduction

This researcher was born and raised in the Rapuflireland, and despite having lived in

the Netherlands and the UK for a number of yeassrecently returned to live in his home

country. Living abroad has paradoxicédgt to the development o& keen insighinto what
itistobelrish. Thelrish & | y I GA2-KZé K @A GdBROEY I KS SEGSY
seenin any other nationalityThis,to this researchersind, is one of the main reasons that

the Irishhave been so suessful throughout history when thdyave taken flight to other

parts of theworld. Adversity seems to be th€uele of the Irish,and analogously witinany

of our spoting teams, the Iriskare regularly tumphant underdogs but fail when handed a

promising situation

¢CKS FfALI 4RRS R2HUAKARSGDEY 26k taieyattite tg mlgsSa G SR A
and regulations, antb taking abig picture approach to theasks undertakenThis has been

perfectly exemplified in recent years when the economy collapsed due to the rogue

practices of an insufficiently regulated finance sector whmigked on a poorly regulated

construction sectorEven now as the country begins to recover, the political landscape is
dominated by many of the same short sighted policies, whitén leads to local wants

trumping nationalneeds when it comes tpolicymaking, with the policy maker keeping one

eye firmly on hior herown electoral vote in the next electipmather than the national

interest

2.2  Scope of Research

The sope of this piece of research willainlybe limited to the energy landscape of the

Republic of IrelandlIt will lookat the different means of energy generation and fuel sources,

andwill lookin more depth at the current role that Solar PV plays in this landsdaypél

aim to evaluate the contribution that Solar PV currently maketh®moverall energy

production in Ireland ands benefit to the country as a whole. It will alEwmk to the

Northern Ireland example in an attempttogaugeK I G { 2 € F NJ t + Q& T dzii dzNB L
contribution could be to both the overall energy production and trational economy.

2.3 Structure of Research

Following this introduction, the context section will describe in detail the current
environment found in the Republic of Ireland. It will use both macro and micro
environmental aalysis in the form of ESTEMHRInd Porters Five Forces analyses
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respectively. Then, a thorough literature review will look at an extensive range of
publications and studies pertaining to the Solar PV and general renewable energy sectors
both in Ireland and abroad. Subsequently, the methlwdyy chapter will outline what
methodology was followed throughout the research, and why this particular methodology
was chosen. This chapter then leads into the findings chapter, where the various pieces of
evidence that the research has uncovered wildescribed. The penultimate chapter is the
analysis chapter, which attempts to take the findings of the research and make sense of
them, in terms of the literature that has been reviewed and the context that has been
described. The final chapter will theseek to reach some conclusion about the Solar PV
market in the Republic of Irelandoim the research that has taken place.

2.4  Republic of Ireland Vs Northern Ireland

Since the Republic of Ireland has onle¢end border, namely that with Northern Ireldn
the comparisons are inevitabl€urrently working in the Solar PV industry in Northern
Ireland, this researcher can see the huge potential of this technpbgy the contribution
that it is making in that country, both for the country itself in ternfgotential to
significantly contribute te@nergy security, and for its inhabitants, in terms of their own
ability to take a control of their energy bills to some extent, and earn money in doiglso.
of these positives, along with the resultant job ctiea and the associated economic
benefits come at a very lounonetarycost to the country. For this reason, seeing these
benefits first hand, it frustrates this researcher that no such benefits are available to the
people in his home country.

2.5 Summay

Fuel, in the form of adversitys something that the Irish people have never been short of

throughout history, but unfortunately fossil fueltsed resources amot something that

are plentiful on this small island. Fossil fuels currently make up 80@6 of the energy mix

in this country andthe huge majoty of thiswill have to be importedMeanwhile, the

estimatedglobal potential output for Solar PV is 80,000 Mtoe annually (de Vries et al, 2007)
andthis technology could be used to reduce the cuNE Qa8 RSLISY RSy OS 2y AY
fuels. The aim of this research isewamine whether or not the Republic of Ireland is once

again taking a vernyopicapproach to one of its main national policieamely its energy

policy,and in doing so, neglectirtechnology that could benefit the country greatigth

in terms of economic prosperity and energy independence
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Chapter3 Context

3.1 Introduction
3.1.1 Electricity Generation

In 2012, over 35 million megawatt hours (MWh) of electricity were gemerat Ireland
(Commission for Energy Regulation, 2013). The breakdown of these sources are shown
below in Figure 3.1. Of the renewable sources of electricity, 19.5% was created by wind,
3.1% by hydro, 0.6% landfill gas, 0.5% biomass, witlgdsses, Sold&V and ocean energy
being classified as collectively contributing > 0%. The 6.9% (2.43 Million MWh) that is
generated from peat is generated from three power stations with a total capacity of 370
MW.

Irish Fuel Mix for 2012 for Electricity Suppliers

= Gas 47.5% = Renewables 23.7% = Coal 19.9% = Peat 6.9% = Other 2%

Fig 31 Irish Electricity Supply Fuel Mix for 2012

According to the European Commission Directorate General for Energy in June 2011, Ireland
depends on imports for over 90% of its gas, and it depends on imports for 100% of its coal.

2 A0K2dzi Fye YIF22NJ yl GdzN» f NB a Riyzpidididetion éoFts T2 4 & A
will always be heavily exposed to external factors such as fuel prices.

In order to examine the context in which Solar PV finds itself, the context will be examined
on both a macreenvironmental and micrenvironmental level beforexamining the
challenges that face the Republic of Ireland in terms of future targets for energy generation
from renewable sources.
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3.2  Macro- Environmental Analysis - ESTEMPLE

Using the ESTEMPLE analygisgwin, et al, 2011:9ye can examine the curréMacro-
environment for solar PV in IrelanBor logical flow of analysis, the eight headings will not
be address in the order in which they appear below.

I

i

Economic
Socia|
Technologicy)
EnVirOnmEnta|
Media
Politica)

Legal

Ethica

Fig 32 ESTEMPLE MaeEmvironmental Analysadapted from Angwin, et al., 2011

3.2.1 Political

In its Strategy for Renewable Energy: 202020, the governmendf the Republic of Ireland
outlines how it intends to achieviés renewable energyargets hrough the implementation
of 5 strategic goals, namely wind power, biomass, R&D in ocean techemltginsport
sector reform and grid network reform. Incredibly, from the point of view of the energy
generation,after wind,the focusis upon biomass and R&D in tidal energy. Meanwhile,
technology which contributed 110 TWh to the global supply in 28bkar PV, is completely
ignored(EPIA2013) The result was that in 2011, Ireland connecteahere0.2 Wpof Solar
PVper inhabitant, while its nearest neighbour, the UK, installed 16.2 Wp per inhabitant in
the same periodd 9 dzNP 6 & S NJJ Q ®/NE IrelandIMayibt appsamtehave the most
attractive meteorologicaklimate for Solar PV, comparison with the UK, which has a very
similar climate, is strikingly contrasted.

3.2.2 Technological

In recent years, the technology available to the solar Mstry has improved dramatically
in terms of output, efficiency, reliability and ability to cope wativiations from ideal
conditions(Solar Novus Today, 2014ices for these products hav@multaneously
decreased dramatically over the same per{&lar Cell Central, 2014heresult has been
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that globally, as energy, and hence electricity prices continue to rise, Solar PV technology is
fallingin price coming ever closer to achieving grid parity.

CPV Cell, Module & System Efficiency Roadmap, 2007-2020
55.0%

50.0% -

Cell Efficiency (World Record) R

45.0%
400% -
35.0%
30.0%
System Efficiency (AC, post inverter)
250% -
20.0%

15.0% - r r , v ‘ . - : . . 5
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 3.3 Evolution of Record PV Efficiemejglicated from
http://www.solarnovus.com/droppinesiliconpricesthreatencpwindustry _N4404.html

PV Module Price Per Watt

$6.00
$5.00

$400 —

$3.00 -
$2.00

$1.00

$0.00 - ~ ~
1990 1995 2000 2005 2010 2015

Figure 3.4 Prices of Solar Mddulesreplicated from
http://solarcellcentral.com/cost_page.html
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Theefficiency of Solar PV Cells, and hence the outpuatganel havencreased steadily over
the past 5 years. However, one of the mamprovementshas been in the reliability. All tier
1 manufacturers of Solar PV panels now offer 25 year performance warranties with their
products, with many offering backirfgom blue chip insurance companies such as Chubb or
Zurich for their warranties. Inverter manufacturers have followed suit. Most string inverter
manufacturers will offer the ability to pay a little extra on purchase to increase their
warranties from the ®ndard 5 year warranty all the way up to 20 years. This has in part
been due to the evolution of Micrnverter technology, which, through the use of
microelectronics, developed a completelgw andmore reliable technology which comes
with a 20 year waanty as standard. Finally, Mictoverter technology has allowed the
proliferation of high performing systems in what would have been in the past considered
sub-optimal locations with older string inverters systemastly increasing the pool of
availabled a dzZA G F 6 f Sa NR2F &aLJ OS

3.2.3 Economic
3.2.3.1 The Economics of Solar PV

Qurrently in the Republic of Irelan8olar PV is not considered economically

attractive as a standalone investment, due to the cost of the installation of the

panels versus the adwable savings. This is due in part to the fact that most
domestically installed systems cannot expect to use 100% of the generated output of
a PV system, as the peak loads generated during the day do not match with the
typical peak load of the early evexg / night timeof a typicaldomestichousehold

(Arif, et al,2013

6.0
50 -

4.0

Common

KW

2.0

—=—PV Output(kW)
1.0

—o—Load(kW)

0.0

Daily hour

Figure 3.1Household load vs Rdtput, replicated from Arif, et al, 2013
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For this reasons, most countries where PV is prominent, the governments offer
schemes and incentives for renewable solar PV, such as Feed In Tariffs (FIT's), net
metering and / or Renewable Obligation CtsdROC's), which reward the small

scale generator for the amount that they generate, as well as setting export tariffs
for the unused surplus that is sent back to the grid for the lifetime of the PV system
(typically 20 years). While these mechanismsiarexistence in Ireland (REFIT and
PSO Levy), as mentionkder in section 3.2.3.3they do not apply to Solar PV. There
is, however, a small export tariff offered by one of the countries electrical network
operators, Electric Ireland, but this only aggslifor the first 10 years after the
installation.

3.33.2The Irish Economy

The Republic of Ireland is emerging from its worst economic recession in recent
memory.The Government has also been running a budget deficit for the last few
years, and are onlst returning to the international government bond market,

after recently emerging from a period of economic control by the Troika of the
International Monetary Fund (IMF), European Central Bank (ECB) and the European
Commission. Therefore, there wouldtrbe vastprovisions available to provide a
financial incentive directly to the consumer for the installation of renewable energy.
However, the government would equalbe unlikely to be able to afford any of the
sevee financial penalties that would békly to be imposed by the EU should

Ireland not reach the target of 26 of total energy consumption to be from
renewable sources by 2020.

3.2.33 Economics of Energy Production in Ireland

The Government currently has a mechanism for the subsidisafiearious forms of

energy production through the Public Service Obligation (PSO) levy. This is an

annually adjsted levy that is applied to ewg electricity user in the country in order

to fundinefficient Peat fired power stations, Renewable Energy Haddriffs

Ow9CL¢&aUy FYyR !'fUO0SNYFGASBS 9y SNAWI3wSIj dzA NB Y S
September 30 2014 twelve month period, the PSO levy will subsidise these
G§SOKy2t23AaS8Sa (2 GKS ( @yfréntlthe RERIFONIY ajpyidd S NJ € H
to onshore wind, hydro and biomass tecthogies, and does rnianclude Solar P\In

2013, the 2.3 million MWh that is being produced by peat fuelled power stations is
ddzoaARAASR AY LI NI o8& (GKA& t{h fS@e G2 Iy
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3.24 Social

Emigraion, especially amongst young peopled | 0 t S@St a y2i4 &aSSy
(almost a half a million since 200%&r@ral Statistics Office2013)andis the only thing

keeping the unemployment levels beldinose of Spain and Greece, which wemiarly hit

by the economic crisihe people who have been most likely to immigrate during this
period are young skilled tradespeo@ead engineersvho had been employed directly in the
construction boom of the past decad€his phenomenon is having a detental social

effect on the country with large proportions of certain age profiles displaced from the
country. This is especially true for rural areas.

For this reason, a large demographic, who would be typical early adopters to new
technology, has beeresiously diminishedh their numbersThe effect of his can be seen
below in the Innovation adoption cury@igure 3.5) Despite the innovation stage being the
samefor the two profiles if the growth through early adopters is significantly reduted
whatever reasonthenit follows thatthe total number of the early majority and late
majority, and ultimately, the overall rate of adoption of the technology will be reduced.

Innovation Adoption Curve

Innowvatars ﬁdf;:g;; Early hdzjarity Late Majority Lazgards

g

] Effect of low levsls of

EY Early adoption on

‘Z': owerall rate of adoption

&/ pifferent _—

E Adoption - J__F-—--"’F_

3 Rates dus /_-f‘_ e

| tofewer

=|-Early

é adopters

_..--""‘ e |
Timie
Innavation Adaption under Narmal Canditions Innawation Adaption with Paar Early Adaption
Figure 36 Overall Adoption Rates with Normal and Low Early Adoption

However for the portion of the populationrwho have emerged relatively unscathed from
the economic downturn, there are a number of economic factors that would support solar
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PV. Firstly, with interest rates at an-aithe low and the government introducing
unprecedntedly high taxes on savings in the form of 50% Deposit Interest Retention Tax
(DIRT) in the October 2013 budgtte majority of bank investments would actually lose
money in real termsFollowing the dramatic falls in global stock market prices in titec#

the last decadethe appetite for high risk investments in stock portfolios has dried umy. A
investment that carprovide agovernmentbacked alternative to volatile stock marketsd
that can provide even modest returns will appeal to the averagsg@ewho has either

spare money to invest or access to finandescheme such as the FIT scheme in the UK
would be an example of such a government backed scheme.

While it is not likely thathiere would be an appettfor a further increase in taxatico

fund a Solar PV incentiveounterintuitively,during the recent difficult financial period, the
current and previous governments have both still managed to successfully introduce
financial mechanisms that have financiallythi¢ citizen but achievechore commendable
goals Examples aduch mechanismare:

- Heavily inflating refuse collection charges, while subsidising or introducing free
collection of recycled materials, achieving greater awareness of waste production
and greater proactivity in recychn

- / KINBAYy3 KSF@Af& F2NJ aK2LILIAyYy3 ol 3a o6dzld G2
shopping bags

- Introduction of water charges, achieving the funds to upgrade and maintain the
water network while creating greater awareness of water wastage and incengvisin
of watereconomy

None of these incentives wallhave been socially palatablepurely monetary terms, but
overall social acceptandelloweddue to the fact that they wereontributingto a greater

good and that they were necessary stephese refleca demography which is willing to

take responsibility for its actions and its future, and would be likely to embrace a technology
like Solar PV

3.2.5 Environmental

Intheprodud A 2y 2 F (KS cgethttriciy Fupply kn®ugtBedayriingbf @ea
GK2dzal yRa 2F G2yySa 2F LISIIG KIFIgS G2 06S NBY2¢
Ireland has some of the most unique bogs in Europe, home to rare flora and fauna, and the
removal of thousands of tonnes péat annuallyjleads to the destruction ahis

environment¢ KS o0 dz2NYyAy3 2F (GKAA LISFG faz2z 02y dNNOd
gasses and soot particulates, both of which cause undesirable harm to the environment.
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The majority of the wind farms in the Republic of Ireland are in rensuikaied areas,

usually at higher altitudes, where wind speeds are at their higheshe areas where wind
farms have been erected, the turbines themselves are a danger to many birds of prey, and
the necessary road infrastructure required to give the hemachinery required for the
constructionhave in many caseequired the destruction of classic country hedgerow and
the associated habitatf the animals that live there (Madders and Whitfield, 20@8hally,

the wind farms themselves are sources ofsgopollution, upsetting local inhabitants

(Bakker et al, 2012)

While countries such as Germany, Italy or Spain may be perceived tcshameerclimates

than the Republic of Ireland, there are a number of mitigating factors that work in the
favour of thscountry. Firstly, in the summer months when the majority of Hudarenergy

is produced, the days are longer in the Republic of Ireland due to its more northerly latitude
and hence there are more hours of productiddecondly, the average temperatusemuch
cooler, allowing the Solar PV modules to produce more efficieaslyheir efficiency is
inversely proportional to the operating temperature. This is not to say that the conditions in
the Republic of Ireland are better than in tabove countriesbut that the difference is not

as big as it may be perceived.

3.2.6 Ethical

Currently, the dominant source of renewable energy in Ireland by some distance comes in
the form of wind energy (82%). Most of this is located in mountainous, rural areas with low
densities of population. However, its proliferation has not come without a cost. The
construction of wind farms have often been considered a blight in areas of natural beauty
and have compromised the views in many areas.

The government have announced @12, the granting of planning permissitor extensive

wind farmsdevelopmentsn the Midlands and West of Ireland. This development would
produce huge amounts of renewable energy for the country in its efforts of meeting its 2020
targets, and there was n@ny shortage of land owners willing to host these developments,
due to the lucrative rents they could charge for their land. However, little or no consultation
was carried out with noftand owning locals, who have in recent months lodged countless
objections to the developments due to the negative impact that the developments would
have on their quality of life and the associated decrease in the value of their property due to
their vicinity to the wind farm developmen(&riends of the Irish Environmer2014)
Furthermore, there are mountingbjections to the overhead higloltage pylon network

that is required to transport this electricity form its source in the west of Ireland to its end
user, predominantlyin the East.
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Conversely, there is no such regement for a large scale Solar PV plant to be located in

such a remote area. The only geographical or topographical requirement is that there is no
major shade. For this reason, an undeveloped brownfield site near heavy industry, would be
an ideal locabn for a large scale Solar PV plant, and the production would be located

ideally right next to the demand of the industrial area. This is one of the main advantages of
Solar PV in that for the most part, it is generated at its point of use, so no higlgeolt
transmission is required.

In Northern Ireland alone, 7 MW of Solar PV were installed in 2013 (NISTA, 2013). Given that
the Republic of Ireland is about five times the geographical area, and is of a more southerly
latitude offering 5% more efficient production (see appendix&)lar PV could offer an
alternative to a significant amount of theutput that has beerdesignated for wind energy

in the coming years without anyf the same environmental impact

3.2.7 Legal

There are newegulations in placeyhich necessitate the installation and incorporation o

some form of renewable energy into each new domestic house buibdder to comply

with Part L (conversion of fuel and power) of the building regulatidihgs means that there

is a potential market already for Solar PV, but it is competing with mamr ééchnologies

such as Geothermal and Air Source heat pumps, Solar Thermal, and biomass systems. This
market is also handicapped by the fact the new build construction is still in gohase,

with only approximately @% of the 2007 peak number of newilds being completed
annually(Society of Chartered Surveyors Ireland, 2013)

There are currently no legal guidelines or regulations for the installation of Solar PV, as
there are in most countries with mature solar PV markets are there specific

gudifications available or recognised in the Republic of Ireland for the installation of Solar
PV. For training on this technology, it is usually necessary to go to the UK.

3.2.8 Media

The media is also often the battleground for the vested interests irettergy industry.
Opposing viewpoints, such as those held by lobbyists for multinational petrochemical
companies and those held by environmental activists such as Greenpeace tend to polarise
public opinion. Even within the paenewable energy segment, theeis often fierce

competition between rival technologies, with statistics being quoted and manipulated,
often erroneously, to suit the particular viewpoint of those making the argument.

Kotler (2008) identifies the 5 stages in the adoption process forteetinologies. The first
three stages, Awareness, Interest and Evaluation, all involve the seeking and weighing up of
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the information about a new product. This allows them to decide whether or not it is
worthwhile adopting the technology. If Solar PV iewer take off, the quality of the
information available at that time will be key to any likely success of the technoldgy.
information that is available should be accurate and portrayed in the correct context to
allow informed decisions to be made.

Qurrently, there is a hugely varying amount of information available in the msedrag

reported by the media and some put forward by the vested interest, and it varies both in

terms of quality and accuracy. Inaccuracies vary in seriousness from simpiygjpoces,

efficiencies or outputs that are out of date, to the more irresponsible reporting of the Mail
hytAyST GKS ¢g2NIRaAaQ Y2ad LR2LJzZ N ySsga 6Soani
numerous blatantly inaccurate articles about solar Rwatchdogmay be neededo

monitor and control the quality of this informatioff.this new technology is to develop a

strong base of early adopters, a clear stream of accurate and unbiased information will be
required to allow consumers to confidently evaludlbe merits of adopting Solar PV

3.3  Micro - Environmental Analysis - Porters Five Forces
3.31 Introduction

The Solar PV industry is currently extremely small in the Republic of Ireland. However, for
one to developit would ne@l companies to enter thagpace Below is an analysis of what a
Solar PV industry would look like and the competitive forces that it would be subjethito.
isdone wing Porters Five Forcamalysis on how the micrenvironment would look.
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Fig 37 Porters Five Forc€RBorter,M.E. 1979 adapted from Kotler, 2008

3.3.2 Threat of Substitution

There are currently a number of pexisting renewable energy technologies which can be
substituted in place of Solar PV. The most obvious one woulbksr Thermal. Solar
Thermal is ag¢chnology that converts the suns energy directly into hot water for domestic
and small scale industrial use. It has been established in the Republic of Ireland for a
number of years and as a result, it has become synonymousiaatai to the point that
when people are asked about solar, they think of hot water rather than electricity
generation By the same tokenwhen people think ofmicro-generationtheir own electricity

in Ireland, they think of wind energy, which is also prevalent in Ireland duest®EFIT
scheme which has sufficientilycentivised the installation of wind turbines.

3.33 Threat of New Entrants

There are currently no major installers of Solar PV in the Republic of Ireland. For the
industry to take off, by definition, there needs be a number of entrants to create the
market.New entrants could come from the following sources:
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Immigrant Companies

The UK went through a majoobmin Solar PV in 2010 and 2011. Plans for a
reduction in the Feedn-Tariff (FIT) available to customesgarked a boom, followed

by bust periodvhen the tariff dropped as the reduced incentives reduced the
demand for installations. As a result, there is a surplus of UK based companies who
are fighting over the remaining reduced market, and at least a fetuese

companies would be likely to be keen to exploit a new, relatively untapped market.

Electrical Installation Companies

There are numerous electrical installation companies remaining in Ireland who

would have thrived in the construction boom of tkearly and middle parts of the

last decade. However, following the collapse in the construction sector at the end of

0KS wnnnQaz GKS&aS O2YLI yASa O2dzZ R ljdza O f &
technology that may fill the overcapacity left when the constron sector

collapsed.

Conversion of Other Renewable Technologies

Finally, as mentioned in the previous section, there are a number of existing
renewable technology companies, who specialise in Solar Thermal, Wind, Anaerobic
Digestive and Heat Pump taeaologies. These companied could easily adapt their
product offerings to include solar PV.

As mentioned earlier, there are currently no major special regulations for installing Solar PV
in Ireland, and as such, thigould not seem to be major barrier toeentry, but

counterintuitively, lack of regulations itself may act as a barrier to entry. Often with a new
and unfamiliar technology, the existence of an extensive set of regulation may act as a
reassurance mechanism for the industry. The argument thagtheernment would not be
regulating or even subsidising an industry that was not a reputable one is a strong argument
for a prospective customer.

Another potential barrier to entry would be the fatttat other technologies have already
had the benefit ofifst mover advantage in the market, and as such, thegisting

prejudice that solar equals solar thermal and migeneration of electricity means wind
would have to be overcome. This hurdle would prove tahexpensive one to overcome,
especially tahe first movers, but it will become less and less of an issue as more players
enter the market and the message spreads.
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3.3.4 Power of Suppliers

The supply chain in the Solar PV market is a global one, and a volatilEheneain raw
material that goesnto PV panels is Silicon, which, like all commodities is subject to global
price fluctuations. Therefore, manufacturing costs are subject to regular variafMirs.

the manufacturers supply the global market, with very few large scale manufacturing
capacity remaining in Europe or America in compariggth the capacity available in the Far
East. Demand is very difficult to predict due to fluctuations in different national incentive
schemes, such as the FIT reduction in 2011 in the UK. As a resulglibergarket is

subject to regular artificial spikesd dipsn demand. Accompanying these spikes and dips
in demand are the corresponding spikes and dips in market prices.

In a relatively immature market, many players have learned the hard way of tigeedanf

holding large amounts of stock in market subject to dramatic dips in [@ige.to the fact

GKFG GKS YlI22NARGe 2F (GKS ¢g2NI RaQ adzZlJy e 27F t
panels themselvesre made in the Far East. ChingPhotovoltacs International, May

2013)there are huge lead times. It typically takeg 2 months from the ordering of a

container of modules from a manufacturer to receiving them.

The overall supply chain exhibits classic characteristics of the bullwhip é8ack et al,
2009)

Bullwhip Effect in Solar PV Supply Chain

"
- Demand
--_-'-'--———-""' -
Il suooly /
Price (\-—7
Time
Stagel Stage 2 Stage 3 Stage 4 Stage 5

Fig 38 Bull Whip Effect on the Solar PV Global Supply Chain

Stage 1: Supply and demand are reasonably constant, with a slight fall in price over
time due to increases in manufacturing efficiencies.
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Stage 2: An announcement of the eodreduction in subsidy in a large country or
region sparks a temporary boom in demand in the region. Supply cannot match this
demand so the prices increase dramatically

Stage3: The subsidy ends or is reduced, causidgaease in demand. Supply had
ramped up to meet the earlier spike in demand, dratl just caught upPrices begin
to fall as soon as supply exceeds demand.

Stage4: The market is highly oversuppliadd as a result, price plummets. As price
drops, it becomes more affordable and demandaoeers.

Stage 5: As Demand recovers, it eventually overtakes supply, and prices begin to rise
again.

The result of the bullwhip effect on the power of the suppliers is that gueynot in a very
powerful position. There is a lot of global competition ahd market is extremely price
sensitive.

3.35 Power of Customers

The power of the customer will depend on the customer type. Domestic PV buyers will
realistically only be buyingne system in the next twenty years, and as such, will only have
one purchae to negotiate. They will have little power such as repeat business or economies
of scale to offer the seller as means to negotiate a better pHmvever, were the market

to become flooded with installerss is currently the case in the UKere may le a greater
supply than demand at certain periodsiarcertain areas, empowering the domestic

customer to be able to let rival installers to compete aggressively for the business.

Commercial customers would have a little more power, in that they will haigger

purchase to offer, are more likely to make an informed decision and will almost certainly get
a number of competing companies to tender for the work. They may also have to possibility
of offering repeat business through extensions of systems arltiptausites.

3.3.6 The Gmpetitive Environmenfor Energy in the Republic of Ireland

Any Solar PV market will take some time to develop and mature. Once it does, it is difficult
to know what the energy production landscape will look like at that timeré&\the Solar PV
market to be effectively incentivised, it would not take more than a year or two to develop

FYR Yl GdNBo LGQa &1 FS G2 &alré GKIG GKS SEA&GA

in this timeframe, although the associated cosf electricity in this manner may change
due macro environmental factors, such as fossil fuel depletion, or waairareas.
Relatively recent privatisation of the electricity market has slowly opened up the market to
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competition, but progress has beatow. However, this looks set to change with the recent

purchase of Bor@ais Networks by Centrica. Centrica are a multinational company with

vastly more experience of operating in competitive utility markets than the public sector

legacy companiesopergtid Ay LNBf Il yYRQa GLINAGFGA&AZSRE YI NJ ¢
GKS ¢g2NI RQa I NASald MEawSmdltidatiobal cBrypanyBridgin@ S @3St 2 L
this type of expertise to the marketplace is bound to result in both increased competition

and inceased focus upon renewable energy.

Furthermore,oil and gagxploration off theWestcoast of Irelandn the Porcume Basin
coupled withthe rising profile of Fracking technolomgay lead to @iture reservoirsof fossil
fuels. If this were to be the case thérmghfuel availability wold probably result in a relative
drop in fuel prices and energy prices.

3.4  Targets for the Republic of Ireland

The Republic of Ireland has a legal obligation under Directive 2009/28/EC to ensure that at
least 16% of all of the energy consumed in the state is from renewable sources. @<l pf 2
renewable energy made up less than 6% of total energy consumption. (European
Commission, 2013)

Gross Inland Consumption of Energy in Ireland
2011 by Source

N

= Petrolium and Products 49.64=Gasses 29.93%
Solid Fuels 14.6% = Renewables 5.84%

Fig 39 Breakdown of Sources of Energy in Ireland

Furthermore, when looking at greenhouse gas emissions under the Kyoto protocol the
Republic of Irelath had committed to limiting its increase in greenhouse emissions to 13%
above its baseline emission levels from 1990. This is a relatively modest target compared to
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some other EU countries, and at first glance, they have managed to achievé&dag (3.9
below, Environmental Protection Agency, 2013)

However, Ireland has factored in 22.Regatonsof COZ2qto the trading sector, and so its
target should be considered to be 40.56 Mt (62q822.28) which it has not met. If these
targets continue to go mmet, substantial financial sanctions are likely to be laid on the
Republic of Ireland.

75
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Fig 310Irelands Greenhouse Gas Emissions versus Targets

It is clear that the Republic of Ireland has some significant improvements to make if it is to
meet theselegally binding targetsSolar PV could play a significant role in meeting both of
those targets outlined above, as it does in many other countries

35 Conclusion

Solar PV provides large amounts of clean renewable energy all over the tuatrieery litle

in the Republic of Ireland, even though climatically, the technology will work perfectly well
in this country.There are certain deficiencies in the current energy strategy for the Republic
of Ireland and Solar PV is an ideal candidati#ltthese gag. If supported and promoted
correctlyby the governmentthere would in allikelihoodbe ample demand for this

technology and there is currently a surplus of skills and resources to establish this industry.
The very formation of this industry has the patial to contribute to the economy of the
country and the livelihood and the social wellbeing of its inhabitahitss conclusion forms

the basis of the hypothesis that this research project will test.
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Chapter 4 Literature Review

4.1 Introduction

For thepurposes of this study, Literature will be examined under the followiragheys;
Economic €asibility, Statutory Policgzonsumer Consideratiomsmd Other Considerations
Within each of these headings, firstly, literature from around the world will besiciered.
Subsequently, literature from Ireland will be compared and contrasted with the prevailing
literature already considered, with an aim to see if the current literature from Ireland holds
true with the mainstream literature, and if not, an attempilWbe made to reconcile the
divergence through either explaining the reasons for the divergence or through the refuting
of some of the literature.

The solar industry is a fast developing one based upon rapidly evolving technology, with
newer development#n both Solar P\fnaterials and ancillary equipmentaking older

versions of the basic equipment obsolete in very short spaces of am government

policies that affective the incentives available often changing in similarly quick timescales
For this rason, within each heading, due consideration will be given to the date of
publication of each piece of literature. With all else being equal, an increased weighting of
relevance given to the most recent publication

Finally, this literature review will @mine literature pertaining to the research and analysis
of the information itself.

4.2  Economic Feasibility

A substantial amount of literature exists in relation to the economic viability of Solar PV in
various countries / environments. The main focushig review is upon international
literature pertaining to the likely point in time when the cost of producing a kWh of
unsubsidised PV generated electricity is equal to the cost of producing a grid supplied
equivalent unit. This hypothetical point is tms called grid parity. From an Irish point of
view, literature pertaining to the current economic feasibilitycluding subsidiess
considered.

Bhandari and Stadler (2009) have carried out a very comprehensive analysis of the grid
parity point for Gemany, using experience curves. They have carried out some quite
extensive and comprehensive analysis and predictions based upon historical data and come
up with the conclusion thaGrid Parity for wholesale prices of electricity will arrive in 2023.
Whene\er trying to predict future trends in any situation that is affected by open market
events, there is always going to be a high level of unpredictability. Using historical data, such
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as experience curves, is a good starting point, but in isolation are {geghThe effects of

other externalities such as the macroeconomic climate should be taken into account, but
are not by this study. For example, this study was published in 2009, and from the
experience curves, predicted that in the lowest price scen&adar PV modules would cost
ndpm €k2LJ 6& Hncnd® Ly FOhdzZ ftAGes Y2RdzZ S LINR C
2013, with the EU having to place a minimum price on all imports from China to prevent the
price dropping any further. While this priceagh was completely unprecedented, a
macroeconomic analysis in 2009 would have seen the increased capacity and quality of
Solar PV modules coming from China at the time, and the price reductions that were
accompanying this, and this information should hée@ into theprice prediction and hence

the grid parity prediction.

A very insigtful study by Olson and JoneX0(2), asserts that as the capacity of installed

Solar PV increases, the marginal returns compared to grid supply decreases. This is due to
the fact that every increased MW supply from solar replaces a MW of increasingly efficient,
and hence cheap, form of grid supplied energy. This may be the case in California, where
there are numerous forms of electricity generation in a sophisticated netveankprising

of nuclear, coal, combinedycle gas turbines, steam turbines and simple cycle combustion
turbines. This, howevewould not be as pertinent an issue in Ireland where thensaange

of generation methods araot awailable, and the marginal retns would be more straight

line.

Ayompe, et al(2009)carried out arin-depth study of the economic feasibility of Solar PV in
Ireland using the current incentive tariffs available in calculating the potential rettiresy
analysed a number of differed OSy I NA2az |ttt 2F gKAOK NBGdzZNY S
lifetimes of the systems. The study acknowledges that in the Republic of Ireland, PV installed
prices are at least 50% higher than other jurisdictions, but does not carry out any analysis of
what returns could be achieved if the market was performing optimally and pricing
accordingly. This would give an opportunity to identify targets that need to be achieved to
create a sustainable Solar PV Market that could offer a realistic alternative to fedsil fu

based power generation. Furthermore, the price considei@ this study was 5,700 -/

M2 mnn fa mddaldslalone. Even after acknowledging and considering the 50% cost
premium of Solar PV in Ireland compared to other jurisdictions, this is enormously high
compared to the real price in 2014. LiRbandari ad Stadle2009) the authors failed to in

any way accurately predict the path that the cost of Solar PV was going to take and as such,
its future predictions are wildly high.

Li, et al(2011) carried out a similar study and reached similar conclusiorierms of
yS3lGADS bt xiDthis chse,\hilé tBe cbsNdortsidered for the installation was
considerably less that the costs considered by Ayompe, €@09)two years earlierthey
are still considerably higher than those found today i1£20and in this case, no sensitivity
analysis whatsoever was carried out on installed pri€esthermore, when carrying out the
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NPV calculation, the cost of capital was considered to be the interest rate of a loan, 4.5%.
Given the economic crisis and criecrunch that has beset Ireland in recent years, loans
have been extremely difficult to come by, and renewable energy is unlikely to meet the
necessary criteria for the granting of a lod&ven if a loan was granted for this purpabe,
interest rate woud be much highethan 4.5%in all likelihood, making the NPV even lower.
For this reason, the only likely candidates who would be able to realistically consider a Solar
PV installation are those who aldy have the available capitaleihte a more appropate

cost of capital to consider would be the interest rate that someone with the capital would
be foregoing by not leaving the money in the bank. This figure, realistically would be less
than one per cent as ECB interest rates are at atinaél low asmonetary policies try to
stimulate spending rather than sang.

Overall, the theme of the literature examined seemed to be in hope rather than expectation
of the economic feasibility of Solar PV, but none managed to accurately predict future
trends in PV madle prices. Furthermore, while all seem to want PV to succeed, none
accurately manage to identify a target that needs to be reached, in terms of stimulus
required to reach an economically stable capacity market. Such targets may serve to
educate policy madrs and in doing so, expedite the proliferation of PV to sustainable levels.
While some nod to the fact that in Ireland, there is not likely to be the funds to provide
grants or other financial incentives, none offer cost free incentives such as VADrelief
alleviations on planning restrictions. VAT relief would cost nothing in Ireland, because as
things stand, there is no VAT being collediein PV because there is no B¥ing installed.

4.3  Statutory Policy

All over the worldthe policy that differat countriesadoptin relation to the incentives for
the promotion of renewable energy vary dramaticalbpth in terms of method and scale
leading to a wealth of research being carried out around the topic in recent years.

Dusonchet and Telaretti (200@)oked in deail at the varying policies around the EU and

evaluated the associated success of each system. Interestingly, they concluded that the way

a given scheme was carried out was equally important to the details of the scheme itself, i.e.

two different countries with similarly favourable conditions, such as Germany and Greece,

KFR RNIYFGAOFIfte RAFTFSNBYG NBadzZ §ax gA0GK DSN
LINEIANK&A 6l a KIFYLSNBR o6& GKS GadNByele NB3IdzZ | G
present.They do look at Ireland in this study, but simply to note that the latest incentives

for renewable energy do not cover Solar PV. This peqpdudesa comprehensivesummary

of the various policies around Europe, and successfully identifiesaimenon criteria for

creating a successful policy. However, it does not make any attempt to suggest why, given

GKS NBFRAf& ARSYUATFTALFIOES ONARGAOIE &adz00Saa Fli
success factors.
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One further criticism of the methodogy used in tk financial comparison of this study is

the fact that while all likely future costs have been accounted for (such as maintenance and
insurance of the systems), no allowance appears to have been included for either the future
increase in eldcicity prices that are almost certain to occur during the analysis period, nor
the future increase in the reward tariffs that are mentioned in the description of many of

the specific schemes, which are likely to track inflation. As electricity priceshesealue of

the cost of the electricity that would have been incurred by the end user, but has been
offset by the Solar PV, will increase significantly. These two factors would see payback
periods significantly reduced in all cases as well as an irenddBV.

In 2013, the European Commission published a working document on the design and
implementation of support schemes for renewable energy. Given the findings of Dusonchet
and Telarett(2009)a few years earlier, and the boom / bust cycles seen inynmtuntries

due to statutory policies, this was a very welcome intervention. It is comprehensive and
easy to follow, and forms part of the research documentary evidence used later in this
research.

4.4 Consumer Considerations

No matter how incentivisedraattractive a new technology is, it will not be a success

without consumer awarenesand adoption. Sauter and Wats@R007), raise some very

valid pointsin a UK contexin relation to the responsibility of governing bodies and

authorities to ensure thatenewable energy is adopted. It highlights the fact that adoption
rates are often seen as incidental, and passively accepted, rather than something that needs
to have specific targets set and met in order to deal with impending depletion of fossil fuel
resources and pollution effectdt stipulates that the responsibility lies with the authorities

to educate both individual people and businesses, in order to increase social acceptance of
renewable technologies, rather than simply accepting the levels dg@lsacceptance as

fixed. Finally, it recommends that the tax incentives that are available to utility companies
who generate renewable energy should also be made available to individuals and
businesses, coupled with a simplified process for obtaining tabeeances to ensure that

there are no barriers to adoption created. This is a good piece of research and is difficult to
criticise in any way. One possible comment would be that while it encourages promotion
YR SRdzOF GA2Yy 27F (K Ske iy neferéndeltdf ntisdfSrmatiénior R2 Say Q1
misguidance. Unfortunatelyhere is a lot of misleading information in the media and

online, whether by vested interests in competing technologies or simply ignorant parties,

that goes unchecked. This piece failsdentify this a potential threat to the adoption of
renewable energy technologies and the recommendation of some counter measures would
strengthen this piece.
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Claudy, et al(2010 carry out an empirical investigation into the consumer awareness into
renewable energy in Ireland. Surprisingly, the results were that the highest awareness was
in Solar PV, despite it having the lowest adoption rate of all technologies considered. The
research finds some interesting trends around the awareness of different dexpbigs, but

the research purely gauges level of awareness, and makes no attempt to gauge the debt of
awareness. The benefits of this study would be greatly increased had it acquired some
insight on how much people truly understood about the benefits, sogturns on
investment,etc., which could then have been used to tailor further strategies to improve
customer awareness.

Claudy, et al.(2011)then went on to evaluat® dza G 2 WlidhEs©to pay in kter study
This study, unsurprisingly, pointstize sizeable gap betweed dz& G 2 WillighEsa to pay
and the price of renewable energy, especially Solar PV. However, a similar but competing
technologycg solar water heaterg has a higher willingness to pay. Some of the reasons
suggested for this arsocial pressure through being seen to be making an energy
conservation effort, and the benefits of having seen a technology working at another
location. However, while these characteristics are equally applicable to solar PV, yet PV
suffers from a much loar willingness to pay, the study makes no effort to explain this
anomaly.

Assael 1988 describes differing type of consumer buyer behaviour in different
circumstances. In the case of purchasing PV solar, there is usually high involvement, as

LIS 2 LI SimP\2byiyram the first company, instead getting a number of prices and a lot
of research is usually carried out, both online and through personal networks, as the target
demographics are usually middle aged, successful and early adopters, who ate used
researching into new products. There is usually very few differences between the brands, as
in the end of the purchasing process, you are effectively left with the same or very similar
solar PV system. These factors would suggest that the purchaseaddaPV system is

usually classified as dissonareglucing buying behaviour

45 Other Considerations:
4.5.1 Open Innovation:

Chesborough (2003)rgues that in order to profit from new, technology based markets,

open innovation is a way in which sussecan be brought to the market as a whole more
quickly.This paper focuses heavily on innovation in terms of pure R&D and the development

of new technology. However, using the definition that innovation = creativity plus
commercialisation, one could gro&vy’ / KS & 0 2 NP dzTHe eaewdble anSrdhli A 2 y & @
market is a perfect example of one which could benefit from some open innovatohin
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the development of the technology, but of the ways in which the players in the marked
interact and lobby the relevdrauthorities in their particular environments

4.5.2 Job Creation

Job creation is an often overlooked economic benefit of the renewable energy industry, and
for this reason it was deemed important to evaluate some literature pertaining to this.top
Astudy by Dalton and Lew§2011) looks at job creation by renewable energy technology in
a number of countriedyut focusing on Ireland.nE main conclusion of this paper is to state
the difficulty in measuring this metric due to the lack of a reliablé ahmeasurementwith
different units of measurement leading to incomparable results in various different studies
The paper as a whole offers little more insight than this, but what it does do however, is
highlight the fact that job creation does not i with the installation of the technology,

and that as theotal installed capacity increases, the number of people in employment in
the upkeep of the installed technology increases, and will never decrease as long as the
installed capacity is still inp@ration.This is an important finding since, as mentioned in the
context section, emigration is at a very high level currently and the proliferation of an
industry that can provide a country with sustainable jobs is a highly positive reflection on
that industry.

4.6  Methodology Research:

In order to determine the type of research that needed to be undertaken and what
methodology would be followed, a number of books focused upon research design were
reviewed.However, two books in particular gave the mgsidance throughout this

section.

Firstly, Easterbymith(2012) fourth edition was an excellent asset in the overall guidance
through the overall research design. Unlike the first edition of the same title, EasBerii
(1991) the fourth edition wasery clear ad concise in its breakdown oin@®logy,
Epistemology and Methodology. It very clearly explains the features of the different
philosophies of research design and how they link together, and it is supplemented by
numerous relevant examples. Tlssin stark contrast to the first edition which is not nearly
as well structured, has far less explanatory examples and has a much more disjointed
thought process in parts.

Once Easterb$mith (2012) had tethe research design down the road of case study
research, Yin (2009) was an excellent resource. The whole book was focused upon the
design and methodology for case study research. It was also very clear and well structured,
and because the whole text is specifically aimed at case study researchld te go into
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much more detail than many other research design texts, which try to cover numerous
different types of methodologies. It is also commendable in that it regularly takes time to
raise and discuss criticisms that are regularly levelled at stasky research.

4.7  Industry Literature:

There are endless numbers of publications within the industry that bombard the average
industry member on a daily basis and serve to do little more than fill junk mail folders in
email accounts and recycle binsaffices. They are, for the most part, extremely partisan in
favour of the niche that they are representing (no doubted funded in total by the
advertising contained withig conveniently linked to the subject matter that is contained in
the editorial contem). There were some subscription magazines that were found to be more
impartial and balanced in their reporting. Two of these in particular were found to be
beneficial in the course of the research.

The Renewable Energy Installer is a subscription magéziused upon the UK renewables
market. It carries balanced editorial coverage of developments in the industry, advances in
technology, and abstains from favouring one type of renewable energy or one form of
technology over another, while at the same tiptaking every opportunity to promote best
practice within the industry. It is somewhat limited in that its focus is slightly limited in
terms of the Ukcontextonly, and while it commands a modest subscription fee, it is still
heauvily filled with advertiag, and slightly biased in this respect. For exantple same

issue that contained aarticle decreeing how the EU minimum price imposition of products
comingfrom China would be detrimental to the industry, contained numerous adverts for
Chinese brands.

Photovoltaics International is a more serious journal, with some extremeldgpth analysis

of global figures in terms of manufacturing figures, policy developments and adoption rates.

LG A& 02NRSNIAYS daaOASyldA T ixhedepthof disaudsiosonz2 T
some technical topics. It engages in technical discussion of complex international energy
policy and how photovoltaics can form part of these policies. Accordingly, it commands a
significantly higher subscription rate than anytgielse that this researcher has come
across.

It is clear from the range of materials reviewed that the higher the dependence on
advertising revenue, the greater the bias in favouth& products being advertised, and like
many forms of printed media, thiategrity of the reporting is directly proportional to the
price paid.
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Chapter 5 Methodology

51 Introduction

In the context section, we saw that the Republic of Ireland has one of the lowest number of
kWp of installed Solar PV in the EU per head giutettion. It could be concluded from this
statistic that there is no desire or requirement for Solar PV in Ireland. The assumption that
this research aims to prove, based on the experience of this researcher, is that there is
indeeda desire but for thatdesire to translate into a physical demand, a change is needed
in the support mechanisms and regulatory environmertis research will accept that the
technology is not currently economicat§tractivein the context of the Republic of Ireland,
but endeavour to find out why it is not viable, what would be required to make it viable and
investigate what a viable industry would look likewill then estimate what benefits that

this industry will bring to the country and its peoplewill do this byapplinga qualitative
research methodology to gain thapinion of a range people with various degrees of interest
in a Solar PV industry.

5.2 Research Design

The overall research design was looked at urfidar headings. These were thatology,
the epistemdogy, the methodology and the methods used.

5.2.1 Ontology

EasterbySmith,(2012, 4" edition, p19) outlines four main ontological viewpoints. These can
be seen below in figure 5.1.
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Internal

Ontolo Realism . Relativism Nominalism
9y Realism
. Truth exists, There are There is no
RES Single truth but is obscure many "truths" truth
Facts are
Facts exist concrete, but Facc')[ﬁ Sﬁsend Facts are all
Facts and can be cannot be viewnoint of human
revealed accessed the o% server creations
directly

Figure 5.1 Key features different ontological viewpointéEasterbySnith, 2012:19

There may be many reasons for the low amount of Solar PV installed in Ireland to date, and
GKSNBE YI& 0SS YlIye RAFFSNBY(l 2LAYA2YE 2y o6KI G
opinions will be strongly influenced by th@wn environmentand interests Looking back to

the environmental analysis in section 3.2, there were numerous factors that would strongly
influence different people in different ways, such as economic hardship, government policy

or mediainfluence For this reasorg relaivist ontological viewpoint was adoptes it
FOOSLIia GKSasS Ylye aUNMHzIK&aég yR |ff26a
viewpoint of the observer.

FT2NJ 0

When taking a relativist ontological approach, some of the key features of the approach as
outlined by Robson (2002:25) are as follows:

- The research process is viewed as generating working hypotheses rather than
immutable facts

- The importance of viewing the meaning of experience and behaviour in context, and
in its full complexity, is stressed

- Reaity is represented through the eyes of participants

- Qualitative methodologies are used

Where possible, these features will be adhered to closely throughout the research.
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5.22 Epistemology

EasterbySmith(2012)goes on to outline two opposing epistemgioal viewpoints in
positivism and social constructivism. The key features of the two viewpoints are outlined

below

The Observer

Human Interests

Explanations

Research Processes
through

Concepts

Units of Analysis

Generalisation through

Sampling requires

Positivism

must be independent

should be irrelevant

must demonstrate
causality

hypotheses and
deductions

need to be defined so
that they can be
measured

should be reduced to
simplest terms

statistical probability

large numbers selected

randomly

Social
Constructivism

is part of what is being
observed

are the main drivers of
science

aim to increase general
understanding of the
situation

gathering rich data from
which ideas are induced

should incorporate
stakeholder perspectives

may include the
complexity of 'whole'
situations

theoretical abstractions

small number of cases
chosen for specific
reasons

Figure 5.2 Key features of Positivist vs S@ualstructivist gistemologies

As an employee in the Solar PV industry in the UK witlea keerest in the development

and exploitation of any Solar PV in the Republic of Ireland, it is important for this researcher
to engage in the research to fully understand the viewpoint of the interviewee and the
context in which these opinions have befemmed. Therefore, the features of the positivist
epistemology are clearly not suitable. Following on from the features of the relativist
ontological approach above, the features of the Social Constructivist approach are a much
better fit, and so this egiemology will be adopted
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Additionally, Gill and Johnson (2010:23tdue that the positivist ideal of a neutral

detached observer is a myth arstlate that no matter how methodologically well trained the
researcher is, they engage with the phenomena tlnayt are studying, anthat when the
researcher engages with the phenomena, they interpret them from their own point of view.
Given that this researcher is actively engaged in the solar PV market, it follows that the data
will be more likely to be interpretd in a different light than, for example, a completely

neutral observer, or even someone engaged in a different part of the market. A Social
Construcivist approach will allow for these interpretative actions

5.23 Methodology

Given that the Relativigintology and a Social Constructionist epistemology have been
chosen, it will not be possble to use a quantitative methodology. Any such methodology
would have to rely on the collection and analysis of hard fact and data from large numbers
of sources. Hoever, it has already been accepted that there are a plurality of truths in
SEA&GSYOS yR G(KFG LIS2LX SQ& 2LIAYyA2Yya SAff
it naturally follows that we will use a qualitative methodology. Gill and Johnson (248):

RSTAYS ljdzt t AGFGAGBS NBaSIENOK Fa aly | LILINRBLF O

Evaluating the opinion of key stakeholders will fall into this bracket, and so, qualitative
approach was found to be a more suitable approach to this research.

5.24 Method

EasterbySmith(2012)go on to suggest what the methodology should look like for the
chosen combination of ontology and epistemology. The structure of the methodology is
outlined below.
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Methodology Design for a Relativist Ontolo
and a Social Constructionist Epistemolog

wAIms wConvergence

wStarting points wQuestions

wDesigns wCases and Surveys

wData Types wWords and Numbers
wAnalysis / Interpretation wTriangulation and Comparison
wOutcomes wTheory Generation

Figure 5.3 Features of Methodology Design (adapted frasteHarSmith 2012)

Based on this guidance, a case study methodology was adopted. Yin (2009:18) defines a
case study as an empirical inquiry that

dnvestigates a contemporary phenomenon in depth and within its real life context,
especially whenthe boundarSa 06 S 6SSy LIKSyYy2YSy2y FyR 02ydS

This fits in well with the approaches that have been adopted earlier. Adopting a case study
method of research allows the researcherewamine a number of different types of

evidence and to triagulate the findings to find recurring themes and to generate theories
around the research subjedGill and Johnso(2010:225 suggest that while the definition

of case studies can be criticised as being vague, most writers on the subject agree that that
they enable empirical research that that allows phenomena to be investigated and
understood in the context of their own setting.

53 Data Collection

Yin (2009 outlines six types of evidence relevant to case study research. These are
documentation, archial records, interviews, direct observation, participant observation and
physical artefacts. This researcher has chosen four of these types as a basis of his research.
These are;

5.3.1 Documentation

Physical documentation that was relevant to the Solantkets, both in the Republic of
Ireland and Northern Ireland were examingxgain more insight into both markets. These
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documaents included a letter from the dtthern Ireland Solar Trade Association to the
Committee for Entgrrise, Trade and Investment Morthern Ireland, internal meeting

minutes from a management meeting at Solai@solar PV installer in Northern Irelgna
European Commission Staff Working Document which contains guidance on best practise
for the implementation of renewable energydentive schemes and finally, a guidance
document from the Sustainable Energy Authority of Ireland, aimed at people in the solar PV
industry in the Republic of Ireland.

5.3.2 Interviews
Interviewswere heldwith three main groups of people.

) Industry professionals
i) Academic researchers
iii) Potential investors

The aim of interviewing three groups of people is to havéde ranging group of opinions
rather than focusing on one cohort who are likely to have similar opinions.

From the point of industry professiol f a = LIS2LX S FTNRBRY GKA& I dzil K2 N
who were in senior management positions and contribute to organisational strategies were
chosen. These people came either from the renewable energy industry in Ireland, but had

no involvement in Solan\R, or else they came from the UK solar PV market, but did not have

a significant presence in the Republic of Ireland.

The academic researchers were people who have in recent years carried out research into
the renewable energy industry in Ireland. Somehafse pieces of research have actually
been reviewed in the literature section review of this dissertation. These people were
chosen as they have a very deep understanding of not only the technologies, but also the
mechanismg cultural, structural and eanomicalg that affect the proliferation of Solar PV

in Ireland.

Finally, for any industry to exist, it must have customér& Sa S a Odza 12 YSNE £ | NE
potential investors who are willing to spend money in the expectation of getting a return on

their investment.Three people wheould be considered potential investors and wieve

varying knowledge of the industry and renewable energy in general were interviewed for

their viewson Solar PV.

In accordance with the role of the interviewer in the guatitte approach outlined by King
and Horrock (2010), a set list of interview questions were laid out with an emphasis on
open-ended, nonleading questions, with focus on personal expade and opinion (see
appendix Zor list of interview questions) Thespiestions were asked in the same order
each time, and an attempt was made to offer the same level of engagement with the
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interviewee, so as to avoid subjective interviewer bias. The interviewee was allowed to
answer the questions in full to the extent tdweh they felt like talking.

The interviews were all conducted by telephone, preferably from a landline on the

Ay 0 S NIoKi& évBeMIRall recording was possible. In theetice of this possibility,

notes were taken longhand by the interview@f thethree cohorts of interviewees, there
were different degrees of difficulty in gathering the information. The customer cohort were
easiest to gain access to, as they were open to interviews in the evening, after work, but
because of the time of day, recordj on the office phone was not possible. This difficulty
was mitigated by the fact that this cohort had the least to say, as they were the least
educated on the topics. The most difficult people to access werenthgstry professionals,
who on a number obccasiondroke appointments and had to be followed up with later
interviews. Theylsohad the least amount of time to spare outside of their busy work lives,
and insisted on conducting the interviews during work hours, possibly due to out of work
hoursbeing considered an imposition on their personal lives. Finally, the academic
interviewees were the most accommaodating, giving the most time and keeping their
appointments at times that allowed the recordings on the office land line. This was perhaps
downto a sense of empathy for the interviewer, having themselves been at the other side
of the research relationships on a number of occasions previously.

Because the interviewees were drawn from very different backgrounds, and may have
different understandigs of some of the language used in the questions, the interview style
had to be semstructured (as described by Robson, C., 2002:270) to some extent, insofar as
the wording of the questions was sometimes altered, depending on the interviewee.
Furthermore,in some cases, a further clarification may have been offered if it appeared that
the interviewee had misunderstood the question or not understood what had been asked.

A further difficulty arose when a particular question was not relevant to the intervegewe

but it was still important to ask the question to establish the lack of knowledge of the
interviewee. This wagist as important as an insightful comment as it showed a lack of
understanding in a given area. For example, asking a potential investor tgou

regulations governing Solar PV, when they knew nothing about them, served to show up the
lack of knevledge of this particular topic amongst the consumer.

The types of questions used were based upon those described by Kvale, (1996: 133). The
interview was started with an introducing question, with the interviewee asked to state

their knowledge of / role in the renewable energy industry in the Republic of Ireland and

(2T NJt+Qa&a NRtS Ay Ald ¢KAa& ¢l a F2(t26SR 08
interviewees beliefs and opinions. On occasion, the interviewee wasl dsk&er probing

guestions such as asking the interviewee to elaborate on a topic that they may have

introduced that was not specifically addressed in the question but was perttoegdaining

the full understanding of their viewpoint. However, follow up questions thabduced

new topics were avoided in the interest of avoiding any bias through asking questions to
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one inervieweebut not to the others. Finally, silence was usedasionally in order to
draw out some further information to good effect, especially when an interviewee began
offering short sentences, when it was clear that they had further opinions to offer.

5.3.3 Direct Observation

Yin 2009 suggests that becausecase study takes place in the natural setting of the case,
the opportunity for direct observation arises. This is true for this researcher, who uses
physical observation of renewable energy technologies in their everyday life in the setting of
this case ® add weight to the other evidence found during this research and to the
conclusions reached.

5.3.4 Physical Artefacts

Because Solar PV is very technology based, there are a number of different ways in which
one can gauge the performance of the given tealogy in a given area. This research looks
at three ways of assessing the potential performance &flar PV system in the Republic of
Ireland to gauge the contribution that Solar PV could potentially make to the energy
infrastructure in this country.

5.4  Quality of the Interviews

According to Easterb8mith et al (1991:41), the success of the methodology in achieving
the aims of the research needs to be assessed in terms of three factors:

5.4.1 Validity

All of the people interviewed had knowledge ofsteong involvement in or at the

very least, competent opinions on all of questions asked (although clarification was
needed on a number of occasions) which suggests that the right people were
included in the interview process. All of their answers werevaht to the questions
asked and there was no major misunderstandings nor inabilities to answer the
guestions, suggesting that the questions and the questioning process were valid

5.42 Reliability

There was little or no hesitation by the interviewees whesponding to questions

and many of the answers were given with conviction as if to suggest that they were
reflective of preheld opinions which would be reached on any given day, were the
interview to be repeated, and not an inconsistent whim, made ophe day
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5.43 Generalisability

From an internal generalisation point of view, as described by Maxwell (1996:96) the
results of this research can be considered generalizable, in that you could consider
the results representative of the general populatj@s there was no selectivity
applied when picking the interviewees within their respective cohorts. From the
point of view of external generalisation, you could conclude that the fact that an
interviewee knows nothing (or not a lot) about a given topigudd not preclude

them from taking part in the interview, or from being asked the questions on the
topics about which they know little or nothing. The view of the uneducated person
or the uninterested person is every bit as valid as the viewpoint of Kpewr in

matters where the population about which you are attempting to research will be
made up of people with both extremes of knowledge, and everything between.
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Chapter6 Findings

6.1 Introduction

The aim of this section is to set out the findingshef case study and in doing so, paint a full

and insightful picture of the Solar PV landscape in the Republic of Ireland, and to take a snap
shot of the equivalent landscape in Northern Ireland to see what the major differences are

as well as the commontks that may be taken from the Northerreland case and applied

in the Republic of Ireland. These will be examined through the structure set out in the
previous section, looking at four types of evidence.

6.2 Documentation

Throughout this research, aimber of different forms of documentary evidence was
examined. These forms of evidence pertained to both Solar PV in the Republic of Ireland and
also to Solar PV in Northern Ireland for reference. These were:

6.2.1 NISTA letter to the Committee for Enteige Trade and Investment

The Northern Ireland Solar Trade Association is a trade association founded to
represent the interests of installers and wholesalers of Solar PV in Northern Ireland.
Recent moves by the DNO (distribution network operator) NorHeeland

Electricity (NIE) to change the existing regulations for the installation of Solar PV in
Northern Ireland without any consultation with interested parties or notice period
have sparked NISTA to consult with this committee to gain support inc¢akifor
negotiation and consultation. The result of these actions resulted in the addition of a
3 month notice period for the industry to adopt the changes.

In this letter it is stated that there was approximately 7MW of solar PV installed in
Northern leland in 2013. This represents a growth of 353% from 2012 and a
staggering 2435% since 2010. This letter also estimates that there are currently
approximately 500 people currently in full time employment in the industry in
Northern Ireland having develope fromvirtually a standing start in 2010

6.2.2 Solar NI internal meeting minutes

The recording of the management meeting minutes in Solar NI is in itself a small part
of complying with the MCS regulations, which govern the sale and installation of
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Sola PV in all of the UK. The meeting minutes make regular reference to how the
company are and have been adapting to the changing rules and regulations in the
Solar PV industry. These include the addition and elimination of approved products
and installatiormethods.In the minutes in question from 2013, the topic of

discussion is the change in the regulations relating to the methods used in estimating
system performanes in quotations for customers, and the new limitations in the
acceptable types of materimthat can be used when installing on slate roofs.

6.2.3 European Commission Staff Working Document

The European commission has published a working document that acts as a guidance
for the design of renewables support schemes. This docundentifies a mmber of

key features of a renewables support scheme and takes into account many of the
issues that may have been encountered in the past by various schemes and issues a
number of best practise guidelines in order to minimise the impact of these issues.
Amongst the key features of the recommended best practice are:

Clear commitments to avoid changes that alter the returns on investments
Ff NEFRe& YIRS IyR dzyRSN¥YAYS Ay@Saidz2NaBQ

No unjustified restrictions or limitations affecting the ass of renewable
energy producers to the market for energy products

Planned volume based tariff reductions for new installations, dependent on
when they are approved, connected or commissioned.

6.2.4 <Al Guidance for PV

This document makes an attempt poovide some guidance to the uneducated

person about the installation of solar PV and the associated capabilities, limitations

and costs. However, much of the information is outdated and obsolete. For example

it states an estimated installed costofalsdld t + a€adSY 2F emnInnn
O2aid A& Y2 Nbsdbcanied is,dwits awn admission, heavily based upon

an old document from the UK which was replace over a year ago as it was so out of

date that it was no longer usefuCoincidentalf, the changes in the UK document

over a year ago represent the changes in rules and regulations that are discussed in

the meeting minutes in section 6.2.2
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6.3 Interviews

Once the knowledge and connection of the interviewees to the Solar PV market bBad be
established, the interviewees were asked six questreteting to the market(Transcripts

of these interviews are contained in AppendiXt3ese questions were broken down into 4
headings

6.3.1 Current Scenario

When asked why Solar PV does not currently farpart of the energy landscape in

the Republic of kland, he recurring theme here, as touched on be each
AYUGSNIBASSHSST taBSE3YU KRG TRANR2BANQ2Fand KS D2 ¢
there is no push in terms ¢égislation to encourage the incospation of Solar PV as

part of the national energy sply. Most of the intervieweego on to identify

explicitlythe lack of a financial mechanism such as is present in other couatrias
mainreaso® ¢ KS 2yfe& AYOISNWBASESSa OGKIFIG R2y Qi vV
two people with no involvement in tnrenewable energy industry and were not

aware of theanyschemesuch asare available in other countries.

Another recurring reason was the perception that Ireland was not sunny enough.
One person with no knowledge of the renewable energy industry, staseithe
primary reasorthe fact that Ireland was not sunny enough, while those involved in
the industry alluded to the incorrect perception of the public that the climate was
not suitable.

The fact that Solar PV power simgiyt & y Qi W& @Gffdal réalsoNput forward
by two intervieweesbut for two different reasons. Dr. Gordon Dalton stated that
Ireland would reach its renewable energy targets easitiiout the need to go down
the SlarPVroute, while Sean Forde suggested that the country has grlybgot
long term energy deals in place either directly for electricity or for the fuehsch
make the need for Solar PV irrelevant.

6.3.2 Payback Period for investment

There was a fairly wide range of responses to the question of the acceptable length

of the payback period, even within specific groups of interviewees. For example, the
acceptable length within the group of people not involved in the industry varied

dramatically. Sean Forde stated that a payback of anything more3lyaars

g 2 dzf R yre&3thimAwhile $lichelle Nelson was happy to wait 20 yeéss long as

Al LI ea AGasSt¥ oFO1 G a2yYyS adr3asSodég C2NI L
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more of a consensus that ten years was the maximum for a domestic setting, and
even less for a commeial investment.

6.3.3 Financial Incentive Schemes

There was consensus here that the incentive scheme should outlast the payback
period so that the consumer can see with some certainty that the scheme is going to
last long enough to see the overall invesnt become profitable, i.e. it is only once

the payback period is past that the system begins to earn itself profits and
ultimately, make the investment worthwhile. The answers varied between equal to
and three times as long as tipayback period, and beteen 5 and 20 years in

absolute terms.

When asked about the structure of any incentive scheme, there was a preference
overall expressed for a scheme such as the FIT whereby one is rewarded for the
energy generated, as this is the simplest to understandtartedict payback with.
While many added that a capital grant aid to ease the burden of the initial outlay
would be an equally welcome addition, Gary Connolly raised the concern that, based
on his experience in Northern Ireland, grants aid, especiadiylyf available for

limited periods of time, create an unnatural lull / spike in demand which should be
avoided where possible. Other novel suggestions such as a tax rebate for those who
invest in Solar PV and net metering were put forward. Simon BagfyateyEnphase
Energy used his experience from the UK to emphasise the importance of introducing
a scheme that manages demand with sustainability of the industry, and ultimately an
exit strategy in place for when grid parity arrives. This is in respongetbdom
OFdzaSR Ay (GUKS SINIeé& wnmnQa ¢gKSy GKS CL¢ o
unsustainab#, leading to the introductionfaa phased decrease in the FIT rate which
caused a boom bustycle in the industry on a regular basis over recent years.

6.3.4 Industry Regulation

While most of the interviewees were not knowledgeable of the rules and regulations
surrounding the sale and installation of Solar PV in the Republic of Ireland, once it
was explained by the interviewer that there were no specific reguia pertaining

to the installation of Solar PV then all interviewees agreed that this was not good
enough and that rules need to be developed and implemented. While a small
number commented that additional regulations may be viewed as slowing down
progress, all of the people interviewed strongly felt that additional regulations would
be overwhelmingly positive, especially in a fledgling industry, as it would give
reassurance and peace of mind to the consumer while at the same time adding
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credibility to the industry as a whole. However, two of the interviewees hinted that
the details of the regulations would be key to how much of a positive effect they
have on the industry, with Gary Connolly clarifying that if a whole new set of
regulations are developeddm scratch, with no effort to harmonise with either UK
or EU standards, then it may have the opposite effect, by making it unnecessarily
difficult to meet these new standards when all products on the market have been
developed to meet UK / EU standards.

6.3.5 Summary of Interview Findings

The most notable factor when summarising these results is the overall consensus
that is found on most topics. While there are some slight difference in the length of
time or required rate of returns from some of the memss suggested, the opinion

of the measures themselves are the same. There is also consemgus reasons

that there is so little Solar PV in the Republic of Ireland to date and consensus in the
fact that further regulations are required for a marketgaccessfully develop. This
range of likeminded thinking comes despite the starkly different backgrounds and
levels of involvement in and understanding of the renewable energy and Solar PV
market inlreland.

6.4 Direct Observation

Thelast number of yearbas seen a vast increase in the number of instadlgdr thermal
systems irthe Republic of IrelandHowever, this researcher has yet to have seen a single
Solar PV system in the Republic of Irelashespite living thereConversely, when one travels
across the border to Northern Ireland, the pattern is reversed, with a greater prevalence in
general of solar panels, but this time solar PV being the dominant technology. A simple but
STFSOGAODGS SEIFYLIS 2F (KAA& ,kéolkdidobfphotidor ST NOK SN
which can be seen in appendix@n the30 kmtrip, numerous solar systems are visible on
domestic homes. On the Republic of Ireland side of the border, there is nothing but Solar
Thermal panels, but on the Northern Ireland side of tloeder, there is nothing but Solar

PV panelsin factthere is an almost a mutual exclusivity in existerE@oignant example of
this is shown below in figure 6.1, where crossing the border from the Republic of Ireland
into Northern Ireland, the first Sat PV installation is immediately visible a few meters over

the border, but none are present in the Republic of Ireland at all!

This pattern on display in the findings in appendix 4 is clear and convincing, and while this
sample journey is a very small gnekis this researchers experience from living in the
Republic of Ireland and working in Northern Ireland that it representative of the prevalent
technologies on display throughout the respective countries.
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Figure 6.1he Republic of Ireland / Norte Ireland Border

One thing that was especially interesting about these observations was that there was a
regular recurrence of the installation of both technologies in batciiéss can be seen
clearly in Appendi®. Even within one estate, there may #w installations on one street,
followed by none for a few streets and then a number of installations on the subsequent
street. This is in line witthe findings of Claudy, et @209 who assertghat one of the
manRNRA GA Yy 3 F2NDOSa& dGhksh if pay i©the/sacudpressrenssochated
with being seen contributing to the renewable effort, and perhaps, by extension,
contributing as much, if not more, that of@eneighbour.

6.5 Physical Artefacts

There are a number of databases which cduddused to estimate an approximate yearly
output per kilowatt peak (kwh / kWp). Thaeree methodghat are used here are theK
based MCS database of irradiante leading solar PV software package in use in the UK,
PV Sqgland the SEAI best practice dgiifor PV. For the purposes of this evidence, the ideal
conditions for a Solar PV array to be an orientation of due south and at a pitch of 35
degrees.

6.5.1 MCS Database
The MCS database divides the UK up into different geographical zones, each with its

own predicted figure for kWh/kW|see appendi®). Looking at the way the
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geographical zones are broken up, the Republic of Ireland could be described as a
coinciding with the UK zones 6, 7E, 7W, 10 11 and 16 in terms of latitude. Taking the
figures for kWA/kWp for each of these zones for an array facing due south and at a
pitch of 30 degrees, and averaging these figures, you would arrive at figure of 909
kwh / kWp for the Republic of Ireland

6.5.2 PV SOL

Udng the PV SOL software package, readings vedwen for five towns in the
Republic Ireland, one near each geographical corner and D(Bé&e. Appendix)5
This reading from was then averaged, and the resulting value was 881 kWHhAWVp.
Sol also has the capability to estimate what percentage of thelyéatal production
will be produced in each monthhik is shown below in figure 6.2
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Figure 62 Monthly breakdown of PV production as percentage of overall production

6.5.3 Average Irradiance

The average irradiance figure for the Republic of Irelad®74 kWh/n%, based
upon the best practice guide to PV, published by the SEAI, with a performance ratio
of 0.8, giving an expected output of 859 kWh/kWp.

An average of theséntee approximated figures calculated above 83&WHkWp. The
equivalent aveage for Northern Ireland is 845 kWh/kWp. The expected yield for a PV
system under ideal conditions in the Republic of Ireland is 4.5% higher than its equivalent
kWp system in Northern Ireland.
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Chapter7 Analysis

71 Social

It is quite apparent from thenterviews that it the main driving force behind whether or not

a particular technology is adopted is the government policy and whether or not that
particular technology forms part of the incentive schemes in place to encourage adoption of
renewable technalgies. This was borne out by the interviews, where each and every
interviewee stated the lack a of a financial incentive scheme as the main reason for the lack
of adoption of Solar PV technology in the Republic of Irel@hd is also reflected in the

direct observation evidenc appendix 4where the widespread adoption of solar thermal
can be seen in the Republic of Ireland, whereas as soon as you cross the border to Northern
Ireland, the technology of choice immediately changes to Solar PV. It ceoneday be
concluded that the reasons for this is directly related back to the government inceimives
place in each location. Thigovernment in Northern Ireland provide strong financial

incentives for Solar PV whereas in the Republic of Ireland,dhergment body, the SEAI,

offer a grant towards the cost of installing Solar Thermal, as wélhaisg significant

structures and guidance in place for thermal, but display a certain lack of understanding of
the intricacies of Solar PV technology.

Despitethe lack of prominence of Solar PV in the Republic of Ireland, there is evidence that
people have a genuine desire to adopt renewable technologies, and are willing to accept
relatively modest returns on investment when it comes to renewable technologyreThas
been a large uptake in Solar Thermal, desphitefact that it isquestionableas to whether it

will ever pay for itself in its lifetime. Furthermore, the results of the interviews suggest that
if a payback period of 10 years could be achieved tiate would be a relatively healthy
uptake in the technology.

There was also a perception that there was not enough sun in Ireland for Solar PV to work

well enough to be efficient. The interviewees who did not know about the technology

believed this to barue, and those who knew about the technology identified this

misconception as one of the reasons for poor uptake of the technofegyhermore, some
interviewees suggested that this misunderstanding betesngas to cloud the judgement

of policy mkers.GA Sy (KS wSLJzftAO 2F LNBflFIyRQa LI2aAdl
Europe to not incentivise Solar PV, this may well be the case. If however, government policy

was to promote Solar PV, this misconception could easily be overcome, azbde pave

shown their readines to adopt technologies that forpart of policy i.e. $lar Thermal

Kotler, et Al(2008 when discussing the types of buyer behaviour, suggestswhate
there is high involvement and low differentiation, thatetfbuyingbehaviour is dissonae
reducing. Geefig 7.1)
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Fig 7.1Four types of buyer behaviour

This is very true for Solar PV. Before deciding to invest in Solar PV, customers will seek
reassuances that the investment is saénd likely to offer a sizeable return over itstiifee.

It is clear thaany government backed incentives or subsidies that are designed to reward
micro-generators for a prolonged period, wildeed serve to reassure the customer to this

effect. For example in the mainland UK, incentives are inthef@ms CSSR Ay ¢ NR 3
which are set at the time of registration and guaranteed at that level for 20 ygarnsg the

customers a safe and guaranteed retulina similar scheme was to be implemented in the

Republic of Ireland, then it is extremelkdly that it would lead to a significant uptake in the
technology.

7.2 Economical

Currently, Solar NI estimate that they could install, commission and certify a 4kW Solar PV

system in the Republic of Ireland for approximatelyp> ny n Ay Of ddRAYy 3 +! ¢ d L
conditions, his would produce approximately 76,000 kWh over its 25 year lifetime, giving a

cost of 12c per unit. The retail cost of this kWh bought from the grid is currently

approximately 18c. If an analinflation rate of 5% is assumed for elecifiyqorices, then

GKA& FY2dzyd 2F St SOGNAROAGE gAft O2aid ewnzZnnn
for home owners, the majority of the electricity will be produced during the middle of the

day when the home may be empty due to occupants beingork or school. In this case,

the electricity would insteathe exported for 9c for the first ten years, and for no reward in
subsequent years. However, for small businesses with large electric loads where all of the
generated power can be consumed atesSolar PV may alreathg economically viable
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without subsidisation|If a policy such as net metering was adopted, as it is in some other EU
countries, whereby surplus electricity from the Solar PV system simply spins the meter
backwards as it exports back to thedyrihen the economics of the simple calculation above
would become a reality. One of the main arguments against net metering outlined in the
Commission for Energy Regulation back in 2007 in its Arguments for Micro Generation
report is that you could not téwhat the instantaneous price of electricity would be when it

is being exported back to the grid. For example, a wind turbine may be exporting a large
amount of electricity at night when the cost ofrgerating electricity is at its logst.

However, thisargument is not as strong for Solar PV, as it is always generated during the
day when demand and prices are at their highest.

73 Legal

All of the interviewees agreed that for a technology such as this needs specific and extensive
regulations. All who we familiar with the UK MCS regulations alluded to the fact that
FYy@dKAYAZ GKSe ,despiethé facHthat thely &d vasyiy2rund K

comprehensive than what is present in the Republic of Ireland. The importance of such
regulations is also refcted in the meeting minutes of Solar NI, the topics of which routinely
covered the steps taken to adhere to the strict UK regulatidihe presence of a strict set of
regulations will also serve to reduce buyer dissonance and increase uptake in the

techf 238> Fa (GKS NB3IdzZA FGdA2ya FOG Fa | F2N¥Y

However, @spite the regulationghat are in place in Northern Ireland, installations such as
illustrated below can still take place, where the presence of a large bgittlie south of the
PV array which will cause excessive shading and seriously diminish the returns from the
systemstill take place Although this is a rare occurrence, it does occasionally happen,
whether due to ignorance or dishonesty on behalf of th&tafler, it would surely be a more
widespread occurrence if the rules and regulations were not present.
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Fig'ure 7.2a poorly positioned installation in Northern Ireland

This installation serves to reaffirm the assertions of David Connolly who suggestsetha
reward mechanism for this technology should ordyard production output, (i.e. FIT) and

not the installation itself (i.e. capital grant) as mechanisms such as grants towards the initial
installation costs incentivise the installations without redjéo the suitability of the

location, while a FIT rewards better performing systems more than poorly performing ones.

74 Political

One striking finding of the documentary evidence is the fact that the newly formed NISTA
was able to exert a certain amouat influence over the establishment in Northern Ireland.
The DNO, NIE, had previously refused to enter into any negotiations or consultation with
installers of Solar PV in Northern Ireland. However, once they banded together to represent
the interests ofa multi Mega Watt producing industry, and more importantly, 500
employees, then the authorities were forced to take notice and act accordingly, which in the
case of the changes of regulations in Northern Ireland, bought the installers three more
months inwhich to adapt their businesses to better accommodate the new regulatibms.

is a great example of open innovation within the industry, whereby the innovative
collaboration of a number of companies who would traditionally have been strong rivals,
has lal to the strengthening of the industry.

Looking at Figure 7.3 below, adapted from Chesborog®83)knowledge landscape in

the open innovation paradigm, and applying it to the case of the Republic of Ireland, one
could easily conclude that collaboratibetween two subindustries in the way that they
approach the available technologies to create a new industry.
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Figure 7.3  The knowledge Landscape with Cloaad Open Innovation

In the current situation, with closed innovation, there is a very weakr&dlaindustry.
However, fi the existing players in the renewable energy market in the Republic of Ireland
who are interested in creating a viable Solar PV market were to group together to lobby and
promote the technologyand in doing so develop a betterorking relationship with the

network operators and utility companies, théimey may have a lot more success in

convincing the authorities that it is a technology that is worth subsidising and convincing the
public that it is a technology worth adopting.

7.5  Contributin of Solar PV to the Renewabladtgy Targets of the Republic of Ireland

The amount of a contribution that Solar PV can make at outputs similar to Northern Ireland

is almost insignificant when compared to the amount currently et and forecasted to
produce in future by wind technolog¥hese numbers reflect the assertions of a number of

the interviewees, who stated that Solar PV was not a necessary technology for Ireland as we
will meet renewable energy targets without it.

However, another inerviewee reflected on his experience in Denmark where the adoption
rate and acceptance rate for wind technology was greatly dependent on the involvement of
the public in the decision process and the reward process associated with wincbteghin

with locals being afforded the opportunity to invest in and earn from any wind farm that is
to be developed in their locality. No such processes are in place in Ireland and as a result,
much of the forecasted future wind capacity is in doubt over tlumerous objections to

wind farm constructionln recent months, planning permission has been rejected for a
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number of proposed wind farms due to the objections of locals and this is seen by many as a
precedent for many future planning permission appe#ishis was to be the case, the Solar

t+ O2dzZ R ¢Sttt KIFE@S | LINIG G2 LXFe Ay GKS |
targets.

In conclusion, the Republic of Ireland is on course to achieve its targets as things stand, but

- > oA A @~ -
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pick up some of the slack.

7.6  Contribution of Solar PV tthé Energy Demand of the Republic of Ireland

Looking at the figures from the NISTA report regarding the state of the industry in Northern
Ireland, the installation figures for 2013 were approximately 7MW of installed cgpddits
has come from a base of approximately zero in 2010. With the benefit of hindsight and with

0KS ySOSaal NBE NB3IdzE I dA2ya Ay LXIOST AdGQa T

match the level of output seen in Northern in a relatively shpdce of time. Therefore

with a population and area of over four times thatNérthern Ireland, a target of four

times the installed capacity of Northern Ireland would seem very achievable. However, in

the scheme of things, an installed capacity of 30 MV3Ia Yy Qi S@Sy YI 1S GKS
on the energy demands of the republic of Ireland

However, one of the recurring theme in the literature review was the failure of researchers

to forecast future trends in Solar PV prices and the dramatic raewironmental events

that led to their sharp fall. It would similarly be naive to ignore the potential for future

global political events to affect adversely traded fuel prices. The current situation in Ukraine
is a perfect case whereby political tensions couldilgacause the end of supply of Natural

Gas from Russia to Europe. Due to the high dependency of the Republic of Ireland on energy
imports, there could very quickly arise a shortage of energy, which could result in Solar PV in
playing an increased role the supply of energy to the country.

Predicting future global events is never easy, and can never be accurate, but one certainty is
GKFG F2aaraf FdzSt NBaz2dz2NOSa gAtt S@Syadz tfe
fossil fuel resources li@ politically volatile regions, i.e. Russia and the Middle East. For the
Republic of Ireland to fully prepare for these eventualities, it must make a fundamental shift

in policy and become focused on renewable energy as the main resource. Porters Diamond
of International Competitiveness (Porter, M., 1990) can assess the suitability of the Republic
of Ireland to take such strategicsteptowards a renewable energy focused energy.mix
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Fig 7.4The Porter Diamond of International Competitiveness (adapted Aogwin, 2011)

For the Republic of Ireland to be &ble for such a strategy, the following four contextual
elements need to be present;

Demand Coditions:

Were the renewable technologies such as Solar PV to form part of a government pushed
strategy and be available to the whole of the population as anfiredly sound investment,
history in all other countries where this has happened points to the fact that the demand
from the Irish public would follow

Supporting Industries:

As mentioned in the social section of the context chapter, the skilled peopkeseary to
supply this market are currently on dole queues and living abroad looking for opportunities
to return home. The companies that cowddstainthis industry currently have spare

capacity following the bust of the construction industry
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Factor Condibns:

As already alluded to, the supply of the current raw materials to the Republic of Ireland
energy market are finite and volatile. This should be enough of a factor to look to encourage
this focus on renewable energy

Firm Structure, Strategy and Riwalr

There is no real history of renewable energy compan@kaborating for the greater good

of the industry in the Republic of Ireland, but if they were to be encouraged or incentivised
to take the example from the NISTA, and adopt some open innovatioovirthey operate
within the industry, then this element could be satisfied.

Porters Diamond also looks at two outlying elements:
Chance:

This could be the onset of a war or international crisis such as is currently happening in
Ukraine, which could resuin the spikes in the prices of raw materials, or even the complete
cessation of supply

Government:

This element really is the key to the plausibility of the Republic of Ireland becoming focused

on adopting renewable energy as a primary source of tlizyad NBE Qa Sy SNH& & dzLJLJ
than an afterthought to avoid economic penalties. The other five factors are in place but

currently, theelevationof renewable energyo a primary resource does not form part of

GKS 320SNYyYSyidiQa auNraGaS3aeo

7.7 The ©st of a Financial Incentive Scheme

The working document published by the European Commission states the following features
amongst the key items ofdst practices for any renewable energy incentive scheme

- It should be clear and easy to understand and make predictions of returns on
investments simple and reliable

- They should have a decreasing rate of reward over time to reflect reductions in
equipment osts and savings achieved through best practice of the industry
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- There must be a clear and well signalled exit strategy to prevent an unsustainable
boom at the end of the period.

Taking these best practise guidelines, a simple scheme would be to rewasdiafmount

per kWh generated for a fixed period for all who sign up in the first year. This amount

should be reduced by a significant amount each year, leading to the complete removal of

the incentive in a short space of time. Picking numbers similaradJXk and Northern

Ireland (because we know that they are enough to stimulate uptake in the schemes) a

proposal would be to pay 20c per kWh for twenty years to those who sign up in year one,

and reduce the amount by 4c per ydgarnew entrants which wouldwind the scheme up to

new entrants within 5 years, by which time, grid parity may well have been reached, or

close enough to sustain ¢hindustry at that level without the need for a financial incentive.

¢tKS 024l 2F &adzOK F aO0OKSYS ¢g2dzZ R 06S I YSNB en
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apperdix 6). These cds could very easily be raised by divertingnaallfraction of the PSO
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scheme attractive enough to stimulate the growth of a market could easily be paid for

througha small increase in or diversion of the existing PSO levy)

It is worth noting that, based upon the results of the interviews, an incentive scheme that
pays for the generation on a per kWh basis is favoured over a grant to aid in the initial cost.
The reasa for this are twofold. Gary Connolly intimated that often grants are introduced on
a first come first served basis to a predetermined number of applicants. This creates an
artificial boom period, followed by a bust when the money runs out, and this shmauld
avoided in a fledgling industry. Secondly, David Connolly suggested that the aim and
justification of such a scheme should be to incentivise the production of renewable
electricity, and so the best performing systems are rewarded the most. With a tygzant
incentive, the incentive is just to put something in, which can often lead to the installation
of systems in far from optimum situations, which will not generate much electricity, just to
get the grant money.

7.8  Contribution of Solar PV to the Iig€conomy

Working on hypothetical figureseen above of an industry scaled up from the industry in
Northern Irelandand usingvery simplistic calculation(seen in appendix)7a hypothetical
Solar PV industry would be worth in excess of 23.5 million gutlee economyannually

from VAT and PAYE revenue alonbis is before you take any economic multipliers due to
the increase in economic activities into accourtis would be a very welcome boost to the
Irish Economy at a time when it is still on its &adrom the econmic recession of recent
years. Based upon the figures from Northern Irelamds tndustrycould conservatively
employ approximately 2000 peopWethin 3 yearsand would mainly employ people with
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tradesmen skills, such as electricians,feve and engineershese are the skills that were

hit most by the bust in the construction industry and these jobs would be taking people
straight from the dole queuedhe findings of Dalton and Lewis was that the jobs created by

a mature renewable eneggindustry are sustainable as long as the technology is still
functioning. With Solar PV Panels having an expected lifespan of 25 years, the jobs would
most likely be very sustainability. Finally, these jobs would most likely be spread all over the
country, which could serve as a welcofneostto the rural areas of the country. These

areas have been hardest hit by the recession, especially in comparison to urban centres such
as Dublin, and to a lesser extent Cork. Employment and prosperity opportunities in these
areas would offer the demographic who are leaving the country in large numbers to stay in
their home towns and help rebuild the communities decimated by the recent recession.
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Chapter8 Conclusions

8.1  Conclusions on Initial Hypotheses

The context seabn concluded with the hypothesis that if Solar PV was correctly promoted
and incentivised that a strong industry could develop, and that if it did develop, it would be
beneficial to the country. The conclusion of this research is that these two hypotheses
should be accepted.

8.11 Development of Solar PV Industry

All of the evidence from around the world, but most specifically Northern Ireland
and the UK, points towards the fact that a correctly designed support mechanism
will create sufficient demand whin the country to sustain a strong industry and that
this industry, is correctly managed can grow in a very short number of years, even
from a standing start as was the case in Northern Ireland.

8.1.2 Merits of aSolar PV Industry

Asan industry Solar R has the potential to contributeignificantlyto the economy
of a struggling country and to employ the people with the skiighat have been
hardest hit by the ecaomic recession in recent yeaihe industry absolutely merits
the subsidisation requéd to guarantee its existenci.would contribute to the
economic prosperity of the country and its people, but its biggest benefit may be
from a social point of view, taking skilled people off of the live register, or even
better, off of planes to the UKCanada, Australia, and puts them into sustainable
jobsin their own locality

There is sufficient evidence supporting these two hypotheses to suggest that the Solar PV
industry is a very feasible one, giviire correct supportand that the likely benefits are
sufficiently dtractive to merit the implementation of the necessary supports. There is not
likely to be another industry that could be attracted to the country in the form of foreign
direct investment, nor a domestic industry that could be developed organjtiadlyywould

be capable omatchingthe benefits of this industry in terms of employment or contribution
to society in the short timescales in question.
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8.2  Regulations and the Approach @fid Parity

Ore key note from some of the literature review is that sonme¢ in the nea future,

probably in the next fivéo ten years, depending on which study you put the most faith in,
grid parity will be achieved. With the increasing cost of fossil fuels and global hesitance to
commit to nuclear following disasters suchthat in Fukushimain 2012 the cost per kW of
traditional energy will exceed that of afar PV system in Irelanwiithin the near future

When this happens, then the technology is likely to take off irrespective of whettreot

the government subsidises ordentivises it.

It was a recurring theme in the interview research thahageted set of regulations are

required for a specialist technology such as solar PV, in order to give confidence to the
market. Further to this, there are strong safety concerrsoasted with unqualified

technicians installing Solar PV due to the associated high voltage DC, which most electricians
will not have much experience of the dangers of. If specific regulations are not put in place

in advance of this grid parity fuelled mk&t emergence, then the government will be faced

with a legacy of dangerous and nsigld installationghat arepoorly installedand presenta
realdangerto people livesThe legacy cost of rectifying and dealing with this may be far in
excess othe cost ofany incentve schemesThis is probably the most serious conclusion

that this piece of research can make.

8.3  Additional Conclusions

It is quite likely that the country will achieve its renewable energy targets through wind

energy alone, and without the need to int#vise another technology. It is alskelythat in

the current environment, Solar PV is not likely to make any indent into the overall electricity
requirements of the Republic of Ireland any time soon. However, these conclusions are

based upon the status quaebng maintained. As an Island nation, we will also remain at the

mercy of the global fuel availability and the associated prices. The Irish policy makers should
KIS GKS FT2NBaAakKa G2 asSsS GKIFIG S@Sy GK2dAaAK i
may be twenty years awayhey now have the opportunity to begin a measured and
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The Republic of Ireland, in absolute terms, has a relativelyalowal energy consumption.

It lacks much of the energy intensive industriesnd inmuchof the developed worldn

countriesthat were heavilyy’ Rdza G NA I £ A & SR A yhasiaiédisticopportaniyd @ ! &
to become a predominantly renewable energy fueltintry. This could give the country a
sustainablecompetitiveadvantage over other similar countries. Using aN/lalysis

(Barney, 1995)ve can see that having an energy infrastructure that is predominantly fuelled
from renewable sources would @lvantageous for théollowsreasons
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Valuable: It certainly would be valuable in terms of
attracting foreign direct investment from largg
multinationals who wish to add to their self
L2NINF &t a F 4G3INBS

Rare: If this strategy was to be implements
immediately, the Repulz of Ireland would bg
one of the first if not only country to adopt th
strategy

Inimitable: As mentioned above, very few developed
countries are in the position that the Republig
of Ireland are whereby they can feasibly do tf
due to the relatiely low absolutelemand

Non- For a zerecarbon strategy to be pursued, the

Substitutable: onlyfeasible alternative is Nuclear, and
following the Fukishima disaster from 2012,
this would never be a publicly popular
alternative

Fig 8.1 VRIN Analysis foPeedominantly Renewable Energy Fuelled Economy

This policy would lead to an energy landscape that would certging/the Republic of
Ireland a sstainablecompetitive advantage that could lead to economic prosperity and
energy independence

In summarythis nation should not be following strategy thabarely meesthe targets for
renewable energy or greenhouse gas emissions set by the EU or the Kyoto protocol, but
instead be applying the cadio attitude of its peopleand ability of the nation to thrive in the
face of adversity to set the standards for the rest of the world for levels of fossil fuel
independence.
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Notes on the Process

Limitations of Research

Ideally, | would have liked to have interviewed people in nmaebt, and face to face. Hdd

been more focused upon research designed earlier in the project, | would have had more
opportunities to meet with the interviewees face to face. | got the feeling on a few

occasions that, despite the fact the participants were more than willing to @paie, some

2F GKSY aSSYSR (2 06S Ay | KdINNE G2 FTAYyAAK dzL
been as much of an issue if the interviews were face to face, even if it was simply down to

the fact that the interviewees would feel more compelledabgh pressures from social

norms not to rush someone who had gone to all the trouble of meeting them in person. This

was especially true for the professionals working in the industry.

| would also have liked to get to speak to somebody from the policyngade, but despite

a number of approaches to the offices of a number of politicians with interest or
responsibility for energy, none made themselves available for interviéneg. will not inhibit

this researcher in any way from attempting to bring thedings of this research to the
attention of the same policy makers in an attempt to raise the awareness of this potentially
beneficial industry.

Diversion from Core Assertions and Areas for Further Research:

The core aim of this research piecasto show beyond reasonable doutitat a modest

amount of subsidisation would lead to the development of a modest industry that could

make a worthwhile contribution to the economidowever towards the end othe analysis

and the conclusion chaptefs G KSNBE | NB &a2YS | 4a8NUB2¢FDSuYel |
concepts such as pursuit of an energy policy that is predominantly focused on renewable

energy. In truth, these findings are outside of the scope of the findings of the research itself

and could possibly merit being left out of the analysis aodclusions under other

circumstances. Howevegl feltthat they merited inclusions for the following reasons.

1) As mentioned in the introduction sectiphget frustrated on a personal level when |
see this country missing opportunities through the lackooésight in long term
policy planning. Throughout the course of this research, it became more and more
apparent just how isolated and exposed the Island of Ireland is in terms of energy
supply. A global energy crisis looms over large, though when hitv#l unknown,
and the fact remainghat it will hit at some point. Ireland will be savagely exposed
when it does due to our geographical location unless action is taken, and soon.
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2)

3)

Analogously to a personal pension plan, the later it is left to start, the less

COYF2NI I 6fS tAFS gAtt 0SS BKSYy F22aarf FdzSt

Seeing the strategy adopted by Norway years ago, who syphoned off huge portions
of the incomes from oil and gas and redirected it into renewables such as
hydroelectricity, in preparation for whethe oil and gas runs out, orean seéhow a
well-planned and managed energy polieyhich at one point was a blue ocean
strategy in itselfcan lead to a country becoming one of the richest nations in the
developed world.

The final purpose of mentioning these blue ocean ideas was to raise them as topics
worthy of further research. Analysis of how malaygemultinationalcompanies

g2dzf R O2yaARSNI I O2dzyiNEQ& SySNHE& YAE
and invest in their business, afbw muchthis competitive advantage would be

worth in the future could provide some corete justification for the costs that

would be incurred now in pursuing such blue ocean strategies.
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Appendices

Appendix1l List of Interviewees:

Name

Marius Claudy

David Connolly

Gordon Dalton

Ciaran Marron

Gary Connolly
Simon Baggaley
Michelle Nelson
Sean Forde

Noel Walsh

Position
Lecturer in Economics in University College Dublin

Assistant Professor in Aalborg Universitpenhagen

Senior Research Fellow at Hydrautiosl Maritime
Research Centre at University College Cork

CEO Activ8 Energies Group

Business Development Manage®olar NI Ltd
UK Sales DirectelEnphase Energy
Member of Public

Member of Public

Member of Public
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Appendix2: Interview questions

1)

2)

3)

4)

5)

6)

7)

What is your current knowledge of / involvement in the renewable energy industry /
technology in the Republic of Ireland

The Republic of Ireland has one of the lowest kWinsthlled Solar PV per head of capita in
Europe. Why do you think that is?

For a viable Solar PV industry to develop in Ireland, what do you feel would be the maximum
acceptable payback period?

If an incentive scheme was to be introduced, what wouldHseminimum acceptable
duration, either in absolute terms or in relation to the payback period

Do the current regulations governing the sale and installation of Solar PV go far enough to
support a healthy industry, or are further regulations required

Would any additional regulations be an impediment or a boost for any potential solar PV
industry?

What form of financial support scheme do you feel would be most suitable to develop a
strong Solar PV industry?
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Appendix 3 Interview Transcripts:

Q1

Q2

Q3

Q4

Simon Bagaley:

What is your current knowledge
of / involvement in the renewable
energy industry / technology in
the Republic of Ireland?

The Republic of Ireland has one
the lowest kWp of installed Solar
PV per head of capita iEurope.
Why do you think that is?

For a viable Solar PV industry to
develop in Ireland, what do you
feel would be the maximum
acceptable payback period?

If an incentive scheme was to be
introduced, what would be the
minimum acceptable duration,
either in absolute terms or in
relation to the payback period?

UK Sales DirectortEnphase Energy

UK Sales Director for Enphase EneNyjorld
leading manufacturer of Microinverters.
Enphase classify markets into three Groups:
Core Markets: (i.e. USA, UK, France, etc)
Offering Full Scale Operations

2) Secondary Markets: (i.e. Most of rest or
Europe)Offer Grid Profile, Warranty and Sales
Routes 3) Opportunistic Market:
(i.e. Republic of Ireland) Not Grid Profile or
Warranty Offering

| can only base this on here say and a person
opinion, but from my knowledge, there is no
subsidy, no awareness or no legislation to bac
this technology. In my experience, a
combination of at least two of the three is
required for a healthy market

L KIS 20SNJ F2dzNJ &St |
market and ten years seems to be the

maximum in my exgrience. Projects struggle t
get the go ahead outside of this payback peric
unless there is a separate "green" motivation.

Again, in my experience it should last at least
double the length of the payback period, i.e. tl
more lucrative the scheme and hence the
shorter the payback period, the shorter the
scheme needs to be.
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Q5 What form of financiatupport The Feed In Tariff in the UK is good, preferab
scheme do you feel would be this coupled with Net Metering would be ideal
most suitable to develop a strong It is important that if anything was introduced
Solar PV industry? that the lessons areshrned from all the other

numerous countries who have already gone
through this process and learn from their
mistakes. For example, the UK scheme is nov
sensible after a few years of turmoil with
cyclical demand and uncertainty over tariffs. £
long term stategy for progression, up to and
including an exit strategy is required for a
sustainable system

Q6 Do the current regulations | don't know, are there currently much
governing the sale and regulations like the MCS in the UK? In my
installation of Solar PV gofar 2LIAY A2y X GKS& R2yQi
enough to support a healthy there is currently nothing specific, then there
industry, or are further needs to be before any progress can take pla
regulations requird? Having anything less than thCS is simply

unacceptable.

Q7 Would any additional regulations Regulations aréefinitelya positive thing they
be an impediment or a boost for give the consumeconfidencein the technology
any potential solar PV industry? and it also allow the indust to gain a good anc

strong reputation.
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Q1

Q2

Q3

Q4

Q5

Q6

Marius Claudy:

What is your current knowledge
of / involvement in the renewable
energy industry / technology in
the Republic of Ireland?

The Republic of Ireland has one
the lowest kWp of installed Solar
PV per head of capita in Europe.
Why do you think that is?

For a viable Solar PV industry to
develop in Ireland, what do you
feel would be the maximum
acceptable payback period?

If an incentive scheme was to be
introduced, what would be the
minimum acceptable duration,
either in absolute terms or in
relation to the payback period?

What form of financial support
scheme do you feel would be
most suitable to develop a strong
Solar PV industry?

Do the current regulations
gowerning the sale and
installation of Solar PV go far
enough to support a healthy
industry, or are further
regulations required?

Lecturer in Economics in University College
Dublin

I've moved moe in to transportation based
issues but I'm dliinterested in renewables and
am involved in the Energy Institute in UCD.

From consumer research that we did, everyon
GKAyl1a GKIFIG AdYya 3IANBI
was the upfront cost. The uncertainty over the
payback period is also an issue along with
peoplegherception that they are incompatible
with their houses andifially that there may not
be enough sunshine in Ireland.

I would like to say 10 years, but realistically, it'
probaly closer to 5 7 years. If ya can show
that it will pay off in that period, people start to
take it seriously. In Germany, the FIT was pric
so that the payback period was around 10 yea
and people took to that payb&meriod. We
haven't done anyross cultural rese@h to see

if different nationalities are willing to accept
different payback period, but most research
shows that economic factors usually are the
driving force over "green" ambitions

| would always relate it to the payback period
0SOldzasS GKIFdQa éKI G (
They are worried about two thinghow much
and how long to get my money badkyou can
get this across then this will eceptable

Could be linked to first time buyers. Anything
that lowers the initial burden wdd be good
coupled with a regular payback or a finance
offer. Another example would be a tax saving
scheme such as the bike to work scheme. All «
these points could contribute to the overall
attractiveness of the scheme.

| personally don't think that they go far enougf
Things like the FIT is extremely important
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Q7 Would any additional regulations I'm always in two minds about regulationthey
be an impediment or a boost for halt progress but they guarantee safety and
any potential solar PV industry? ensure good practise. Providing some standar

of regulations. It adds to the credibility of the
industry and the installer so overall it would
probablybe a good idea, but the devil will be ir
the detail.

Assistant Professor in Aalborg University in
David Connolly: Copenhagen

Q1 What is your current knowledge | am assistant professor at Aalborg University
of / involvement in the renewable Copenhagen. | focus mainly on energy plannir
energy industry / technology in  I'm evolvedfrom a technical point of view but
the Republic of Ireland? not at a policy. | focus on how different

technologiescancomplementeach other to
contribute to the overall renewable energy

supply

Q2 The Republic of Ireland has one Good question most obvious answer must be
the lowest kWp of installed Solar the lack of the feed in tariff and the certainty
PV per head of capita in Europe. that that brings. This can be moreraplex than
Why do you think that is? just paying people i.en Denmark they initially

just allowed people to put their meters running
backwards and due to the high amounts of tax
people paid on @ctricity, this was very
attractive. Policy find it hard to remember but
PV tends to produce during the middle of the
day and early afternoon and evening when
electricity prices are at their pealpeople often
talk about average prices or market prices. |
Germany and Denmark are replacing peak
production power plants in servicing these pee
demand periods. Ireland can often be paying
empn G2 ennn LISNI a2 K
and so maybe the conversation has to be abot
this. ~This can make it more edttive than
wind. USP for solar
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Q3 For aviable Solar PV industry to In Ireland we have tendencyto heavilyconnect

Q4

Q5

Q6

develop in Ireland, what do you
feel would be the maximum
acceptable payback period?

If an incentive scheme was to be

introduced, what woud be the
minimum acceptable duration,
either in absolute terms or in
relation to the payback period?

What form of financial support
scheme do you feel would be
most suitable to develop arsing
Solar PV industry?

Do the current regulations
governing the sale and
installation of Solar PV go far
enough to supprt a healthy
industry, or are further
regulations required?

payback with policy for ownership. When you
connectownership to earning, you reduce the
acceptable period of payback. Typical paybacl
for Danish wind farm is Iyearsbut have
managed this by allowing drencouraging
citizen ownership.e. people are allowed to
invest in a local wind farm to guarantee the
own supply and earnings for the future. This al
encourages acceptance and makes it easier tc
raise capital. Difficult to put a number but it is
very highly connected to the policy of ownersh

L R2Yy QG NBFIffe l1yz2g c
lasts about 25 years then | would expect that
about 15 years would be enough to guarantee
the payment for, ie. only 40% of the risk is take
by the owner because the scheme carries the
other 60% of the risk. It's unfair for the state to
take the full burden of the risk.

I would recommend incrementally increase the
incentives to prevent a big rusind review this
annually to control the demand. Otherwise
there will be a dangerous boom followed by a
bankrupt industry. The key is finding the trigge
point that makes people to be willing to
comfortably accept the upfront costs,
comfortable in the knowledge of the payback
period and the risks. FIT is probably the best v
to do it as it is clear and simple to install. The
important thing about it is thait rewards
production and that shoultbe the ultimate goal.
Thereforepeople should not be rewarded
equally for installing poorlperformingsystems
using poor materials ipoor locations. I've had
difficulties with my dealings with the policy
makers infdeland as they don't always know
what they are talking about and | wouldn't be
surprised if they just though that it wasn't sunn
enough for PV in Ireland.

| wouldn't know much about that and | don't
know what they would need to be.
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Q7

Q1

Q2

Q3

Q4

Q5

Would any additional regulations From my experieces in Denmark, | can tell tha
be an impediment or a boost for when they got the regulations right, there was
any potential solar PV industry? big boost to the industry.

Gary Connolly: Business Development Managefolar NI Ltd

What is your current knowledge Business development manager with Solar &ll
of / involvement in the renewable leading Solar PV installer in Northern Ireland.
energy indugy / technology in Very familiar with the UK market for solar PV.
the Republic of Ireland?

The Republic of Ireland has one The lack of grants or other financial incentives

the lowest kWp of installed $&r  to do it. Northern Irish ROC's are a massive

PV per head of capita in Europe. incentive. Without them, there is some returns

Why do you think that is? through savings on electricity bills, but without
agovernment backed incentive scheme there
not a justifiable payback period

For a viable Solar PV industry to Ideally within eight years. Ten years is getting

develop in Ireland, what do you be too long. Seven would be very enticing.

feel would be the maximum Anything over ten years becomes a mental

acceptable payback period? barrier. Under the current scenario, the payba
is 20 years without an incentive scheme

If an incentive scheme was to be As an absolute minimum, the incentive schernr

introduced, what would be the  must be guaranteed to last as long as the

minimum acceptable aration, payback period to give investors some securit

either in absolute terms or in that they willdefinitely get their money back.

relation to the payback period? After the end of the scheme, returns should st
continue to be generated in the form of saving
on bills

What form of financial support  If aschemesimilar to the NIROCs horthern

scheme do you feel would be Ireland or the FIT in the UK was to be
most suitable to develop a strong introduced, that would be easy to understand
Solar PV industry? and would almost certainly be a success.

However, grants to cover the initial capital
expenditure, especially if they are only availak
for a limited period otime, serve to create
unnatural peaks and troughs in demand whict
causes instability for the industry as a whole,
which is far from ideal.
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Q6 Do the current regulations From my limited knowledge, more expertise i<

governing the sale and needed both among installers and utility
installation of Solar PV go far companies. There is currently a big deficit of
enough to support a healthy understanding of the technology within the
industry, or are further country

regulations required?

Q7 Would any additional ragations If a UK or EU standard is taken as a template
be an impediment or a boost for any additional regulations, they should serve 1
any potential solar PV industry? boost the industry, giving the market more

reassurances and protection fromiss séing
and poor quality workmanship. However, if the
wheel is reinvented and new regulations are
drafted from scratch, due to the
aforementioneddeficit of knowledge within the
country, these new raglations would only
serve to cause further uncertainty amdake it
very difficult for any new industry to develop.

Senior Research Fellow at Hydraulics and
Maritime Research Centre at University Colle
Gordon Dalton: Cork

Q1 What is your current knowledge | am a researcher in HMRC so continually
of / involvement in the renewable producing papers on in particular tidal
energy industry technology in renewable energy
the Republic of Ireland?

Q2 The Republic of Ireland has one Because there is no tariff support. It's what
the lowest kWp of installed Solar made Germany and Britain so successful in tf
PV per head of capita in Europe. past. Also the perception that there is no
Why do youhink that is? sunlight in Ireland. If there was a tariff in place

the industry would be as good as any country
The goernment is not in favour oftandalone
microgeneration. It is going to have an
oversupply with wind and we will meet our
targets without solar. It may also require grid
upgrades, and the gridoatrollers are
inherently "antimicrogeneration” as they are
not in control of it and it may destabilise the
grid. Other countries are more desperate with
higher demands, but Ireland has loads of pow

supply.
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Q3

Q4

Q5

Q6

Q7

For a viable Solar PV industry to
develop in Ireland, what do you
feel would be the maximum
acceptablepayback period?

If an incentive scheme was to be
introduced, what would be the
minimum acceptable duration,
either in absolute terms or in
relation to the payback period?

What form of financial support
scheme do you feel would be
most suitable to develop a strong
Solar PV industry?

Do the current regulations
governing the sale and
installation of Solar PV go far
enough to support a healthy
industry, or are further
regulations required?

Would any additional regulations
be an impediment or a boost for
any potential solar PV industry?

From industry point ofiiew, 4 years, but from a
household point of view, possibly up to 7 year

Should exceed iit's only after the payback
period that you see a profit and so that shoulc
be the target. | don't use payback period wher
doing an analysis, but it should be at least
double or triple to make it attractive i.e. a 15
year scheme for a 5 year payback.

Ideally there should be a capital grant to redur
the initial cost and then a tariff woulde good
after that to ensure a low payback period. The
bigger the grant the lower the FIT would be
required to be, and vice versa. There is a pus
Pull effect going on with grant pushing and the
Fit pulling. The tariff would be best if | had to
choose one, as it's beemgven to work in
Germany and the UKit offers the opportunity
to earn a profit.

The current egs do not go far enough. Most
householdersely on the installer to give them
goodadviceand carryout safe work so yes, thi
if there are no rules then there should be mor:
rules. There especially are no renewable enel
training courses in Irelandhey need to go to
the UK for training so as a minimum a solar P
training course specifically for electricians is
required.

Ultimately in the long run it Wl be an
advantage. A lack of confidence in the installe
would be a serious downfall, and people have
all heard of horror stories about other
technologies that were incorrectly specified ar
poorly installed. Regulations would help to
prevent this.
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Q1

Q2

Q3

Q4

Q5

Q6

Q7

Sean Forde: Member of Public

What is your current knowledge | know that it exists. | live near a wind farm anc
of / involvement in the renewable understand a little about how heat pumpsovk,
energy industry / technology in  but | don't know much about Solar per se

the Republic of Ireland?

The Republic of Ireland has one It's not a priority for the country. We have

the lowest kWp of installed Solar plenty of oil and gaswell I'msure that we as a

PV per head of capita in Europe. country have secured long term deals for supg

Why do you think that is? of both oil and gas so investing in solar is
probably a bit of a waste of money.

For a viable Solar PV industry to No longer than five year Anything less would
develop in Ireland, what do you be a nonrunner as far as I'm concerned.

feel would be the maximum

acceptable pgback period?

If an incentive scheme was to be It would have to be somewhere between the
introduced, what would be the  same length as the payback pati@and twice
minimum acceptable duration, the payback periode. ketween 5 and 10 years.
either in absolute terms or in

relation to the payback pé&rd?

What form of financial support  An initial grant would be good and then
scheme do you feel would be something that would maybe allow the system
most suitable to develop a strong to pay itself back imstalments

Solar PV industry?

Do the current regulations Yeah, a code of practise would definitely be
governing the sale and needed. Installers mudte able to correctly
installation of Solar PV go far design and specify systems that they are sellir
enough to support a healthy to ensure the quality of the systems. If there ai
industry, or are furthe no regulations, there is no industry.

regulations required?

Would any additional regulations It would serve as a stimulus overall. It would
be an impediment or a boost for guarantee standards
any potential solar PV industry?
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Q1

Q2

Q3

Q4

Q5

Ciaran Marron:

What is your current knowledge
of / involvement in the renewable
energy industry / technology in
the Republic of Ireland?

The Republic of Ireland has one
the lowest kWp of installed Solar
PV per head of capita in Europe.
Why do you think that is?

For a viable Solar PV industry to
develop in Ireland, what do you
feel would be the maximum
acceptable pgback period?

If an incentive scheme was to be
introduced, what would be the
minimum acceptable duration,
either in absolute terms or in
relation to the payback period?

What form of financial support
scheme do you feel would be
most suitable to develop arsing
Solar PV industry?

CEO Activ8 Energies Group

I'm the CEO of the largest installer of Solar
Thermal in the Republic of Ireland. I've looked
into PV on a number of occasions but | cannot
find a way to attractively m&et it as a cost
efficient investment.

There is no incentive to install PMo FIT or
grants available or funding of angrs We as a
country (Republic of Ireland) are usually 4 to 5
years behind the UK termsof regulation and |
fear that the Irish government are weary of a
rush that happened in the UK a couple of years
ago with the first FIT reduction and as a result
arelooking to probably avoid the whole thing.
That and there is aimcorrectassumption by
many people that we don't get enough sunshir
in Ireland.

For commercial investors this is probably arou
the 6 year mark, but for domestic home owner
10 years is probably just about acceptable.
Typically, home owners are harder to convince
to invest, but once they do invest and are
comfortable inthe security, theyare usually
willing to wait longer for their outlay to be fully
returned.

15 years would be the minimum that would
ignite an industry. 20 would be better. Worst
case scenario, the scheme should outlive the
Return on investment by five years.

FIT is ideal becausd the certainty of the
returns. e current situation of an export of 9¢
is not enough to make it worthwhile.
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Q6

Q7

Q1

Q2

Do the current regulations
governing the sale and
installation of Solar PV go far
enough to supprt a healthy
industry, or are further
regulations required?

Would any additional regulations
be an impediment or a boost for
any potential solar PV industry?

Michelle Nelson:

What is your current knowledge
of / involvement in the renewable
energy industry / technology in
the Republic of Ireland?

The Republic of Ireland has one
the lowest kWp of installed Solar
PV per head of capita in Europe.
Why do you think that is?

Further regs are definitely required. Currently
there is no governing body. Something
equivalent to the MCS is required asaisolute
minimum. SEAI have a calculation in Ireland tc
see if diffeent renewable energy technologies
qualify forbuildingregulations, and the people
at the SEAI can't even apply this calculation to
Solar PV as they don't know how it works. A ni
body to govern this is needed, especially if
people are currentlynstallingit (even if in very
small amounts) and basically not knowing whe
they are doing. This is especially true as there
are no grants available there is no mandatory
inspections to ensure quality of workmanship
and safety.

New Regs would boost the confidence in the
industry and the competence of the contractor
at the same time. Currently all that is required
an electrical cert and the electrician may have
no knowledge of working with high voltage DC
which comes with solar PV.

Member of Public

| have little omo knowledge of the renewable
energy industry in Ireland.

| suspect that the weather isn't really suitable f
solar paneldirst and foremost. Also, it doesn't
appear to be part of the government policy anc
there doesn't seem to be any investment in
either research or the infrastructure.
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Q3

Q4

Q5

Q6

Q7

For a viable Solar PV industry to
develop in Ireland, what do you
feel would be the maimum
acceptable payback period?

If an incentive scheme was to be
introduced, what would be the
minimum acceptable duration,
either in absolute terms or in
relation to the payback period?

What form of financial support
scheme do you feel would be
most suitable to develop a strong
Solar PV industry?

Do the current regulations
governing the sale and
installation of Solar PV go far
enough to support a healthy
industry, or are further
regulations required?

Would any addional regulations
be an impediment or a boost for
any potential solar PV industry?

If there was some guarantee or security such :
government backing or guaranteed income, I'c
be happy enough for it to pay for itself over
twenty years, but that's because the
environmental benefits would be something
that I'd be willing to take into account as a
benefit.

I'd be very happy with any scheme that
continued as long as or any period beyond the
payback period.

| think that an upfrongrant would be best due
to the high capital costsit would make the
technology accessible for more people. Most
consumers will be relatively short term focusec
and anything that can be seen to reduce the
upfront cost would be very positive. In reality
though, an ongoing payback scheme would al:
be needed, but I'etven settle for a shorter
length of payback scheme if there was an
upfront grant as well. Other alternatives that I'c
consider useful would be a tax rebate that
allowed me to earn in terms of paying income
tax at a lower rate or giving me a higher taxefre
allowance

Yes, a set of regulations that guarantee a cert:
standard of workmanship and selyj practises
would be essential. This is especially true
because it is a new technology so for arket to
gain confidence in ivould need to be
scrutinised to a high standard. It is also true
because of the high initial costs involved.

Both. While | accept that regulations slow dow
development, they should also serve to increa
consumer confidence in the overall scheme.
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Q1

Q2

Q3

Q4

Q5

Q6

Q7

Noel Walsh:

What is your current knowledge
of / involvement in the renewable
energy industry / technology in
the Republic of Ireland?

The Republic of Ireland has one
the lowest kWp of installed Solar
PV per head of capita in Europe.
Why do you think that is?

For a viable Solar PV industry to
develop in Ireland, what do you
feel would be the maximum
acceptable payback period?

If an incentive scheme was to be
introduced, what would be the
minimum acceptable duration,
either in absolute terms or in
relation to the payback period?

What form of financial support
scheme do you feel would be
most suitable to develop a strong
Solar PV industry?

Do the current regulations
governing the sale and
installation of Solar PV go far
enough to support a healthy
industry, or are further
regulations required?

Would any additional regulations
be an impediment or a boost for
any pdential solar PV industry?

Member of Pubic

I own a 2.4 MW wind farm on my property whic
feeds into the Dalton substation outside
Claremorris, Co. Mayo, and the grid
infrastructure in the area is such that it could
take the same capacity again in further
expansion of the renewable energy input. | hav
a huge equestrian centre on my land which |
would happily pay to cover in Solar PV if it was
financially viable through government scheme

People are not educated, both the general pub
and the policy makers. We have the same
sunshine heras they do in Germany but we
have no PV this needs to be incentivised
through government policy. They don't care
about it at the moment because all the focus is
on the wind farms but they will never get built
there is too much issues with planning
objections.

I don't know. | don't care slong as it's financially
viable. I'm getting a very good rate for the wind
now and if | got anything like that I'd be very

happy.

So long as ydd Ny@&ting a tax free sum that's
guaranteed for a certain period and preferably
index linkel then that's simple and
straightforward and everybody will know where
they stand

From a grid pint of view | have been told by a
source that it doesn't matter what kind of
electricity goes into the grid whether it's solar o
wind, so | don't think that it matters very much.

| suppose that the regulations are a good thing
so long as they don't slow down progress too
much. It will breed a bit of confidence into
investors
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Area no 1: Dundalk, County LouBRepublic of Ireland
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