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Abstract 
 

Christchurch has been presented with a once-in-a-lifetime opportunity to incorporate 

renewable energy generation and energy efficient technologies into its buildings as part of 

the city rebuild. This study looked specifically at the application of photovoltaic (PV) energy 

generation for commercial buildings in Christchurch, seeking to understand the barriers and 

opportunities to its uptake. Through a quantitative analysis of the business case for PV on 

commercial buildings in the CBD, we found that the financial payback for a typical 

installation is beyond standard commercial investment timeframes.  An understanding of 

real and perceived barriers to uptake was gained through a series of interviews with 

stakeholders across the spectrum of the commercial property sector ς developers, 

investors, tenants and consultants.  An investigation into a number of incentives was 

undertaken, in order to discover their relevance in overcoming barriers to PV uptake. 

Drawing from the results of these two approaches we have uncovered widespread adoption 

of renewable energy and energy efficient technologies in commercial construction, however 

noting that PV is typically excluded on the basis of cost.  Recommendations to encourage 

greater uptake of these technologies in the Christchurch rebuild are then presented. 
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Introduction 
 

Christchurch has endured significant damage to its physical infrastructure from the recent 

earthquakes, which has left city officials and residents with the task of creatively rebuilding 

the heart of Christchurch. An important aim during the rebuild process is to create a city of 

the future; a city at the forefront of green initiatives and their uptake, which encourages the 

sustainable use of resources.  

This report is specifically focused on the sustainable use of energy in Christchurch. The 

foundation of the report is based on a brief developed by the Christchurch City Council 

(CCC), to assess the uptake and opportunities to encourage 
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system. Therefore, to maximise the payback of a PV system, it is important that the system 

ƛǎ ǎǇŜŎƛŦƛŜŘ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ŦƻǊ ŀƴ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇǘƛƻƴ ǇŀǘǘŜǊƴΦ /ƻƳƳŜǊŎƛŀƭ 

electricity users typically face a tariff regime that varies according to the time of day, 

reflecting the expense of supplying electricity during periods of peak demand. The payback 

for PV systems will depend on the prevailing electricity tariff during daylight hours when 

solar radiation is greatest.  

There are a number of current initiatives which aim to encourage the uptake of sustainable 

resource use mechanisms within Christchurch. The CCC and partners have introduced the 

Christchurch Energy Grant (CEG) in an attempt to encourage the uptake of renewable 

ŜƴŜǊƎȅ ŀƴŘ ŀŘǾŀƴŎŜŘ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ƳŜŀǎǳǊŜǎ ƛƴ ǘƘŜ ǊŜōǳƛƭŘ ƻŦ ǘƘŜ ŎƛǘȅΩǎ /.5Φ ¢ƘŜ ƎǊŀƴǘ 

offers up to 30% of the capital cost of qualifying technologies, up to a maximum of 

$300,000, for commercial buildings located in the Christchurch CBD with a floor area of at 

least 1000 square meters and a PV system capable of generating in excess of 50,000 kWh 

per annum, for a simple payback of no more than 8 years (Christchurch City Council, 2013).  

¢ƘŜ ǇǊƻŎŜǎǎ ƻŦ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ ŀǇǇŜǘƛǘŜ ŦƻǊ t± ŀƴŘ ƛǘΩǎ ǳǇǘŀƪŜ ŀƳƻƴƎ ǘƘƻǎŜ 

involved with the rebuild in the Christchurch CBD was based on two approach methods. A 

quantitative approach sought to provide an unbiased assessment of payoff periods and total 

cost of ownership for PV technologies while a qualitative assessment aimed to determine 

the real and perceived barriers to PV uptake amongst commercial building developers, 

investors and tenants. The results indicated a poor business case for PV in Christchurch and 

a relatively weak appetite for PV uptake. However, it was noted that the commercial 

building sector and stakeholders are well-informed about PV and sustainable technologies, 

which has driven the uptake of a number of other sustainable technologies attributed to 

energy efficiency and renewability. 

Globally the uptake of PV has been very successful in specific locales, which can be 

attributed to targeted policies. With a poor uptake of PV in Christchurch to date, CCC and 

partners can use these international examples to inform policy development with the aim of 

improving uptake. This report clearly identifies obstacles that have limited uptake of PV 

locally to date such that these can be specifically targeted so that Christchurch capitalises on 

this unique opportunity to improve the energy sustainability of the commercial building 

stock. 
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matches the generation of solar electricity ς during the daytime (Camilleri & Babylon, 2011). 

This meant that no feed-in tariffs are involved and the financial return of PV was then based 



8 
 

have an informal talk about PV. Out of the total of 12 people and businesses contacted, 7 

were willing to meet, and the remainder were either unwilling to meet or did not reply. 

Over the next two weeks, all of the interviews were conducted. All interviews (with the 

permission of the interviewee) were audio recorded. The final step in collecting this 

qualitative data was to playback each of the interviews and transfer important findings into 

legible and practical notes that can be used in combination to find answers to the 

aforementioned questions.  
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Discussion 
 

PV as an investment 
 

The installation cost of PV is typically quoted in terms of the price per Watt of installed 

capacity.  Based on the quotations received, this is in the vicinity of $3 per Watt installed, 

with the spread shown in Table 1, alongside key system parameters. Warranties for PV 

systems are relatively complicated but fortunately standardised across the industry. Product 

or workmanship warranties covering panels and inverters cover 5-12 years, and panel 

performance warranties cover up to 25 years. The pricing for PV was relatively consistent 

between this small sample of suppliers, suggesting a degree of maturity in the market. 

However, this is a rapidly evolving technology, therefore this analysis will rapidly loose 

currency. The benchmark of $3 per Watt of installed PV capacity remains a useful reference 

point for those seeking quotes for PV. These quotes were all-inclusive and suppliers 

provided all products and expertise necessary to mount and connect a PV system into the 

building.  
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period out to five years if a convincing business case was presented to them on the 

advantages of including PV; however, even five years falls well outside this reǇƻǊǘΩǎ 

estimated 12 year payback period for large commercial PV installations in Christchurch.  As a 

result, even those with a positive perception of PV usually will not install PV, unless other 

values outweigh purely economic considerations. 

 PV is viewed ŀǎ ŀ ΨƭǳȄǳǊȅΩ ƛǘŜƳ ŀǘ ŀ ǘƛƳŜ ǿƘŜƴ ƻǘƘŜǊ ŀǎǎƻŎƛŀǘŜŘ Ŏƻǎǘǎ ŀǊŜ ǊƛǎƛƴƎ ŦƻǊ 

developers, owners, and tenants. 

 Tenants now prioritize building strength and safety for staff, clients and customers. 

 Insurance costs have spiked since the earthquakes. 

 Rents have risen (almost doubled) to around the $400 sq/m for new office space in 

the CBD. 

Since the first of the Canterbury earthquakes, in September 2010, developers, owners and 

tenants have faced resulting cost increases.  These costs extend further than simply a 

disruption of business.  Confronted with large cost increases, interviewees stated that PV 

systems are viewed as a luxury item when planning new buildings; as such they are often 

amongst the first item to be trimmed from plans.  Insurance costs have risen sharply since 

the earthquakes, while increased construction costs, and high demand for new buildings 

have driven a rise in rental costs.  As safety is the primary concern, a far greater emphasis is 

now focused on the structural integrity of buildings, rather than investing in perceived 

luxuries such as PV, with businesses preferring to invest in premises which exceed the 

building code.   

 PV is viewed as a relatively new and unproven technology for commercial buildings; 

more quantitative data proving its economic benefits is needed. 

 Reliability called in question by different warranties for different parts of PV systems. 

 Few examples in Christchurch for people to see and get used to the idea of PV 

energy generation being a viable, mainstream option. 

Despite being an established technology in some cities overseas, there remains a perception 

in Christchurch that it is a somewhat unproven niche, or fringe technology.  It is definitely 
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not considered to be a mainstream, economically viable, and reliable energy generation 

source. The lack of visible examples of commercial PV usage in Christchurch reinforces that 

view, with several interviewees believing that is a major barrier to uptake; there is a 

perception that if nobody else utilising PV, then it must not be economically viable here.  

Reliability is also a concern, and various warranties for different parts of the system (as 

short as five years) raise the possibility that replacement parts may be required before the 

system has even paid for itself. 

 
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ƻŦ t± ǎȅǎǘŜƳǎ ǿŀǎ ƻŦǘŜƴ ōŜƘƛƴŘ ǘƘŜƛǊ ŎƭƛŜƴǘΩǎ ŘŜŎƛǎƛƻƴ ǘƻ Ŏǳǘ t± ōefore other items, when 

cutting costs from initial designs. 

 Advertised grants can be difficult to qualify for and access. 

The majority of those interviewed were aware of several grants available for PV from Energy 
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Figure 1: - Venn diagram of options for improving the uptake of PV by the sector responsible. 

 

From the interview data, it was clear that there were many common suggestions of both 

council led and central government led. 
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present feed-in tariffs paid for surplus renewable energy fed into the local grid are set based 

on the wholesale cost of electricity, meaning that it is not economic to install PV based on 

feed-in tariffs alone (White, Lloyd, & Wakes, 2013). This serves as a disincentive for 

businesses installing large PV systems that contribute to the local grid; instead there is a 

tendency to specify smaller PV systems that meet only some of a buildings energy use and 

no more. Feed-in tariffs were possibly such a popular suggestion over here as people are 

aware of how successful such an incentive can be, as proven by multiple international 

examples but most notably through Germanys implementation of them as shown by its 44% 

share of the worldΩs total installed PV capacity (Timilsina et. al. 2012; Couture & Gagnon, 

2010) 

Lastly, education was mentioned in almost all of the interviews, be it industry organizations, 

council or central government led education programs on the wider (and up-to-date) 

information and benefits of sustainability and green technologies. However it is felt that 

education really on has a place as a complimentary tool to other incentives as it has a much 

greater chance of not achieving the end result ς the uptake of PV and green technologies.  
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Recommendations 
 

Quantitative and qualitative research has informed the following recommendations to 
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performance is expected to decrease over time, panel efficiency was assumed to diminish 

by 20% over a 25-year lifespan, reflecting performance warranty periods in Table 1. 

Electricity consumption and tariffs 

For the purposes of this study, we have used indicative commercial pricing supplied by 

Meridian Energy, a retailer with a large South Island presence. Electricity prices for large 

commercial consumers are commercially sensitive and subject to negotiation, thus more 

representative survey data was unavailable and was unlikely to add further resolution to 

analysis. Indicative pricing was for the 2014 calendar year, however (Ministry of Business, 

Innovation and Employment, 2010) forecasts that wholesale electricity prices will rise 20-

30% over the next 25 years under a range of scenarios, thus a 25% electricity price rise over 

this period was incorporated into modelliƴƎΦ aŜǊƛŘƛŀƴΩǎ ǇǊƛŎŜǎ ǿŜǊŜ ǉǳƻǘŜŘ ŦƻǊ ŦƻǳǊ-hour 

blocks throughout the day, and vary depending on when electricity is consumed ς differing 

ōŜǘǿŜŜƴ ƳƻƴǘƘǎ ŀƴŘ ǿŜŜƪŜƴŘǎ ƻǊ ǿŜŜƪŘŀȅǎΦ [ƻŎŀƭ ƎǊƛŘ ƻǇŜǊŀǘƻǊ hǊƛƻƴ DǊƻǳǇΩǎ ŀŘŘƛǘƛƻƴŀƭ 

charges are also sensitive to ti
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 Would you consider incorporating PV panels into future commercial building 

projects? 

 Do you know what installing suitable PV panels for your building would cost? 

 Have you calculated how long the payback period would be for PV panels on your 

building, and if so, how long do you estimate it to be before the PV panels paid for 

themselves? 

 In an economic sense, what do you consider would be an acceptable payback period 

for you in order to consider installing PV panels? 

 Are you aware of the new CCC PV subsidy for commercial buildings in the CBD, and if 

so, do you know if you qualify for it? 

 What do you feel are the main barriers that prevent the uptake of PV energy 
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 Solar hot water 

 Daylight harvesting 

 Sun-heat harvesting 

 Glazing 

 Artesian heating and cooling 

 CO2 sensors 

 VRV (Variable Refrigerant Flow) systems 

 Pressurized hot water ring mains systems 

 LED lights 

 Passive energy designed buildings 

 Green roofs/facades 

 Rain water harvesting 

 Under-floor ventilation 

 Tri-generation  

 

 

 


