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Industry in its infancy
While the ability to generate electricity from solar energy has 
been documented by science since the 1830s, it is only in the 
last decade that a commercial solar industry has become 
established.  By the end of 2009, cumulative global installations 
of solar photovoltaic technologies amounted to 21.5 gigawatts
(GW) with nearly 6GW being added in 2009 alone and over 
7.5GW expected to be installed in 2010.1 The industry is, 
however, still very much in its infancy with the total amount of
solar power only accounting for approximately 0.5% of average 
global power consumption.2

Nonetheless, solar power, and in particular solar photovoltaic 
(PV) technology, has grand ambitions. According to the 
European industry association, solar photovoltaic could account 
for 12% of EU electricity demand by 2020.3 Another study by the 
solar industry alongside Greenpeace estimates that by 2030 
solar photovoltaic power could account for as much as 14% of 
global energy demand.4 While these forecasts may sound 
outlandish, solar PV is already making its presence felt, and in
Europe in 2008, it represented the third largest source of new 
electricity generation (behind wind and gas).

“I’d put my money on the sun and solar energy. What  a 
source of power! I hope we don’t have to wait until  oil and 
coal run out before we tackle that.” – Thomas Edison

The importance of government support
The industry has so far been dominated by demand from a 
handful of countries, notably Germany and Spain and to a 
lesser extent Japan. To date, the overwhelming driver for the 
take-up of solar PV has been government support. Spain for 
example, had what was widely considered to be an extremely 
generous incentive scheme in 2008, which drove over 2.5GW of 
installations accounting for nearly 50% of the global total in that 
year. Germany has provided a more stable regime that has 
allowed investors to secure reasonable and low-risk returns, in 
turn making Germany (in spite of limited solar resources) the 
largest market in the world with 5.27GW of installed capacity by
the end of 2008.

Government support has thus far been largely confined to 
developed world markets where it has taken a variety of forms 
ranging from feed-in-tariffs (eg, Germany), which guarantee a 
price for generated electricity, to renewable portfolio standards 
(eg, US), which require utilities to generate a certain proportion 
of their energy from renewable resources. In addition, the solar
industry has been a beneficiary of government stimulus 
spending – for example in the US, the solar sector accounted for 
over 50% of the manufacturing tax credits offered by the 
government in 2009, amounting to over US$1.1bn.5

However, government support is also increasingly being 
offered by emerging economies in order to help grow the 
contribution that solar power makes towards domestic 
energy production. India, for example, recently announced its 
‘national solar mission’, which targets 1GW of grid-connected 
solar power capacity by 2012, 4GW by 2017 and 20GW by 
2022. These targets are backed up by purchase obligations 
for utilities and a strong generation-based incentive; these 
are expected to provide rates of return of up to 
15-20% - among the highest globally.6

China too, has a highly aggressive domestic expansion plan 
for renewable energy that includes solar PV. At the 11th 
National People’s Congress, the Chinese government 
confirmed its goal to achieve a 15% contribution from 
renewable energies by 20208 (up from 8.5% in 2008). The 
objective will be supported by $2.9bn for nearly three 
hundred solar projects around the country.7

Ultimately, direct government support is expected to become 
less important in the medium term as the price of electricity 
from solar PV becomes more competitive with grid-generated 
electricity. This point of ‘grid parity’ has already been reached 
in parts of California and Europe (eg, Italy).

Solar eclipsed?
Solar PV technology is a critical part of the solution to the 
challenge of generating electricity without harmful 
greenhouse gas emissions, in our opinion. Substituting 
average grid electricity with solar PV-derived electricity saves 
approximately 878g of CO2/kWh of electricity. While 
significant amounts of energy are used in the manufacture of 
PV modules, the average pay-back period9 is approximately 
three and a half years in northern Europe and less than one 
year in southern Europe.10

Nonetheless, the manufacturing process for PV modules 
does involve some significant environmental impacts. 
Polysilicon production for example requires almost as much 
energy to produce as aluminium, and the industry uses a 
wide variety of hazardous chemicals in the manufacture of 
polycrystalline and thin-film modules. A summary of the 
manufacturing process with some key impacts is illustrated in 
figure 1 overleaf.

Sustainable and responsible investment (SRI) is an approach to investment that involves analysts looking beyond immediate market
concerns to the underlying structural dynamics that affect sector and company performance over the longer term. This briefing paper 
summarises and interprets research that was undertaken by a US environmental group, the Silicon Valley Toxics Coalition (SVTC). 
Henderson’s SRI team sponsored this work, which was primarily focused on a consumer audience. This SRI briefing presents the 
research more explicitly for an investor audience. 

1 HSBC, March 2010
2 Greener Dawn Research, December 2009
3 ‘Solar Photovoltaic Electricity: A mainstream power source in Europe by 2020’, European Photovoltaic 

Industry Association (EPIA), 2009
4 Solar Generation V – 2008, Greenpeace and EPIA, 2008
5 HSBC, March 2010
6 CLSA, November 2009
7 CLSA, March 2010
8 http://www.chinapower.com.cn/newsarticle/1114/new1114034.asp
9 The energy ‘pay-back’ period is the time that it takes for a given solar PV module to generate an 

equivalent amount of energy to that which was used in its production 
10 http://www.epia.org/solar-pv/environmental-impact.html
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More broadly, while solar PV panels are not currently subject 
to European legislation governing waste electrical products13

or the use of hazardous substances,14 there are ongoing 
discussions among European member states on whether this 
legislation should be extended to cover all electronic and 
electrical equipment.15

For most manufacturing industries, good environmental, 
health and safety (EHS) performance is critical in helping to 
mitigate a range of business risks whether these be 
associated with pollution clean-up and fines, or costs 
associated with injuries, insurance and wider employee 
productivity.

Given that the core rationale behind the solar sector’s 
development is based on environmental benefit (eg, through 
cleaner energy generation), the solar sector is particularly 
vulnerable to these issues, in our opinion. Residential 
customers , who in some cases are making the purchase on 
an environmental basis, are likely to be more sensitive to 
charges of environmental mismanagement, as indeed are 
investors in solar companies, a large proportion of which are 
responsible or ethical investors.16 Unions too have weighed 
in on the issue, arguing that “existing workplaces in several 
environment-friendly sectors of the economy — including 
manufacturing of components for wind and solar energy, 
green construction and recycling — show a wide variation in 
labour conditions.”17

Most critically, however, is the potential for poor 
environmental, health and safety (EHS) practices to 
undermine political and regulatory support from 
governments for the technology which – at least for the next 
few years – is critical to the industry’s further development. It 
would, for example, be extremely damaging to the

Approximately 85% of solar PV modules manufactured to 
date, use crystalline silicon technology, although a growing 
fraction use alternative technologies such as thin-film. While 
these technologies avoid the issues associated with the 
manufacture of polysilicon, they often rely on novel and/or 
potentially toxic chemical compounds including, in particular, 
cadmium compounds such as cadmium telluride, which 
requires careful management in order to avoid worker and 
environmental exposures.

“The target of an industry, which is as proud of it s 
environmentally friendly image, must not only be to  
recycle hazardous materials better but, wherever 
possible, replace them totally. Not until then, can  you 
speak of it being a clean industry.”

www.soolux.com

Implications for investors
There is scant evidence to date that any of these issues have 
had an impact on investors’ views of the sector. For most 
investors, the fact that solar companies offer a product that 
benefits from strong government support – as a result of its 
role in helping to mitigate climate change – is sufficient to 
justify a ‘clean-tech premium’ for the sector.

What there is evidence of, however, is a growing level of 
interest in the environmental and social impacts of solar 
module production from a variety of important stakeholders. 
Regulators , such as the Chinese State Environmental 
Protection Agency (SEPA), have indicated that they are going 
to be much stricter in scrutinising environmental impacts from 
polysilicon production.11 Similarly, in developed markets such 
as the UK, the Health and Safety Executive has also 
published a preliminary study looking at the health and safety 
implications of a growing solar industry including through the 
use of novel and toxic compounds.12

13 European Union Directive 2002/96/EC regarding Waste Electrical and Electronic Equipment (WEEE)
14 European Union Directive 2002/95/EC regarding the Restriction of Hazardous Substances (RoHS) Directive
15 http://www.euractiv.com/31/images/EPIA   

PVCyclepositionpaper_WEEErecast_091103_FINALdraftsec_tcm31-187195.pdf
16 Sector analysts estimate that SRI shareholders typically represent mid single digit percentages of the  

shareholder base in solar companies. 
17 Good Jobs First, ‘High Road or Low Road – Job quality in the new green economy’, February 2009 

11 Yingling Liu, ‘China’s “Silicon Bubble” Deflates at Early Stage’, Worldwatch Institute, October, 2009
12 Health and Safety Executive, HSE Horizon Scanning Short Report – Solar energy, July 2009

Figure 1: Diagram of generic crystalline silicon pr oduction process 
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industry were solar modules to be found on waste dumps 
being dissembled by young children as was the case with the 
wider IT industry.

There is also evidence that a proactive approach to EHS 
issues, in addition to securing government and wider public 
support for the technology, could ultimately prove to be 
value-enhancing. One issue that caught the attention of the 
media in 2008 was the practice of dumping waste silicon 
tetrachloride on agricultural land adjacent to polysilicon
manufacturing facilities in China.18 While silicon tetrachloride 
waste is toxic, it is also a valuable material that can be 
recycled in the manufacturing process. It was only when 
polysilicon prices were above c.US$200/kg that dumping the 
waste made commercial sense. In early 2009 polysilicon
prices stabilised at c.US$55/kg, a level well below the point 
at which dumping silicon tetrachloride becomes uneconomic. 
Further price reductions in polysilicon will require even 
greater efficiencies in recycling and reusing waste materials 
such as silicon tetrachloride and in improving energy 
efficiencies.19

Similarly, developing progressive approaches to product 
takeback and recycling might also grow to represent 
significant revenue opportunities for solar companies. 
Currently, recycling PV modules is not considered economic.
FirstSolar, for example, reported that it had US$35m of 
recycling costs in 2008 with 488MW of modules shipped 
implying a cost of approximately US$0.07 per watt recycled.20

Studies into polysilicon recycling systems also conclude that 
the current economic incentives are inadequate to incentivise 
recycling.21 However, practitioners involved in initial recycling 
operations have indicated that these systems are likely to 
become commercially viable once the volume of materials 
increases.22

It is also likely that the costs associated with retrofitting 
systems to deal with environmental contamination are much 
greater than the costs of systems that prevent this 
contamination in the first place, particularly if they are 
implemented early on in the industry’s development.

Comparing company performance
So how are the leading solar companies positioned to tackle 
this emerging agenda? Working in a consortium with other 
investors, academics and a leading US environmental non-
governmental organisation,23 we undertook a survey of 
leading global solar module and cell manufacturers to assess 
the quality of management of key EHS issues.

The survey was sent to leading companies in the solar 
industry asking them to self-report on a variety of critical EHS 
issues for the industry including: 
1)  extended producer responsibility and recycling 
2)  supply chain management 
3)  chemical use and life-cycle analysis 
4)  overall levels of public disclosure concerning these issues.

Responding companies received scores based on the quality 
and sophistication of the approach being taken to these 
issues and the results for leading listed players in the sector 
are detailed in figure 2. (For further details, please refer to 
the SVTC website.) 

Figure 2: Solar scorecard listed companies 2009

Results
In addition to the twelve companies listed in figure 2, the 
questionnaire was also sent to a range of unlisted companies of 
which a further eight companies responded to the survey.24 In 
total, the fourteen responding companies represented 
approximately 24% of the 2008 module market share and 31% 
of the cumulative market share. The absolute number of 
responding companies is clearly small, but many responders are 
the industry’s leading companies and demonstrate at least a 
reasonable level of sophistication in managing EHS issues. 

While the quality of the responses is likely to be skewed by 
responder bias25 the good – and sometimes excellent – scores 
from all major producing countries (China, Germany and the 
US) demonstrates that leaders in the industry have already 
developed highly sophisticated and effective approaches to 
managing these issues. For an industry at a very early stage in 
its development, the quality of these responses is encouraging.

18 Ariana Eunjung Cha, ‘Solar Energy Firms Leave Waste Behind in China’, Washington Post, March 
2008

19 China Reality Research, ‘Poly Quarterly – Closing the door to new entrants’, November, 2009
20 UBS, 2009
21 V. Tthenakis and P, Moskowitz, ‘The Value and Feasibility of Proactive Recycling’, Brookhaven 

National  Laboratory, 2008
22 Kari Larsen, ‘End-of-life PV: then what? – Recycling of solar PV panels, Renewable energy focus, 

August  2009
23 The consortium included the Silicon Valley Toxics Coalition,  Henderson Global Investors and Boston 

Common Asset Management.
24 For the full set of results see www.solarscorecard.com
25 ie companies with a less sophisticated approach to EHS issues were less likely to respond to the 

survey.
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Conclusions and next steps
For too long, investors have taken the view that companies developing solar PV technologies are, by virtue of their focus on solar 
technology, destined to be a good long-term investment that is underpinned by increasing governmental and societal support for 
‘clean’ energy. This approach is, in our opinion, too simplistic. Developing solar PV technology does have negative EHS impacts, 
and – given the critical importance of environmental drivers for the sector’s growth – these impacts need to be actively managed. A 
failure to appreciate the importance of environmental impacts in an industry predicated on environmental benefits can be 
calamitous. The nascent biofuels industry, in which many companies lost over 90% of their value in a few months after the industry 
failed to answer adequately a range of environmental concerns, is a case in point. 

This initial survey demonstrates that leaders in the solar PV industry are sensitive to these concerns and have established 
sophisticated management frameworks to mitigate these risks and disclose performance to investors and other stakeholders. There 
is some further evidence that the wider industry also acknowledges these concerns27, but the relatively limited number of companies 
that responded to the survey suggests that too many companies have yet to fully engage with the agenda and/or have yet to 
implement effective management strategies. 

We look forward to working with the industry, as well as other stakeholders, to ensure that such strategies are applied more fully 
across the sector in order to assure the long-term sustainability of the industry.

Date of issue: March 2010

Important Information
This document is solely for the use of professional s and is not for general public distribution. 
This document is issued and approved by Henderson Global Investors and is solely for the use of professionals, defined as Eligible Counterparties or Professionals in the 
Glossary of the Financial Services Authority’s Handbook of Rules and Guidance for Authorised Firms made under the Financial Services and Markets Act 2000, and is not for 
general public distribution. Any other persons who receive this document should not rely on or act upon its contents.

This document may not be reproduced in any form without the express permission of Henderson Global Investors and to the extent that it is passed on care must be taken to 
ensure that this reproduction is in a form which accurately reflects the information presented here. No responsibility or liability is accepted by Henderson Global Investors or by 
any of its directors for any action taken on the basis of the content of this document.

This document has been produced based on Henderson Global Investors' research and analysis and represents our house view. The information is made available to clients only 
incidentally. Unless otherwise indicated, the source for all data is Henderson Global Investors. Any reference to individual companies is purely for the purpose of illustration and 
should not be construed as a recommendation to buy or sell or advice in relation to investment, legal or tax matters. 

This document does not constitute or form part of any offer or solicitation to issue, sell, subscribe or purchase any investment, nor shall it or the fact of its distribution form the 
basis of, or be relied on in connection with, any contract for the same. 

Please remember that past performance is not a guide to future performance. The value of an investment and the income from it can fall as well as rise as a result of market and 
currency fluctuations and you may not get back the amount originally invested. Tax assumptions may change if the law changes and the value of tax relief will depend upon 
individual circumstances.

Henderson Global Investors is the name under which Henderson Global Investors Limited (reg. no. 906355), Henderson Fund Management plc (reg. no. 2607112), Henderson 
Investment Funds Limited (reg. no. 2678531), Henderson Investment Management Limited (reg. no. 1795354), Henderson Alternative Investment Advisor Limited (reg. no. 
962757), Henderson Equity Partners Limited (reg. no. 2606646) (each incorporated and registered in England and Wales with registered office at 201 Bishopsgate, London EC2M 
3AE and authorised and regulated by the Financial Services Authority) provide investment products and services. Telephone calls may be recorded and monitored.

Further information
Seb Beloe
Head of SRI Research
Henderson Global Investors, 201 Bishopsgate, London EC2M 3AE
Email: seb.beloe@henderson.com
Website: www.henderson.com/sri

���������	
���
�	��������

27 See for example the work of PV Cycle (http://www.pvcycle.org/) and the Photovoltaic Environmental Research Assistance Center at Brookhaven National Laboratory (http://www.bnl.gov/pv/).

Another notable result from the survey was the strong 
support for the development of recycling infrastructure 
including explicitly, support for mandatory requirements. 
Many of the companies in the survey are already members of 
a voluntary industry initiative in Europe26 that is aimed at 
developing recycling infrastructure. Of the companies that 
support mandatory recycling and take-back requirements, six 
have also put in place financing arrangements to support 
their take-back activities including SolarWorld, Q-Cells, First 
Solar and Yingli . 

A significant proportion of the responding companies also 
demonstrated that they have been proactive in seeking to 
manage a range of wider environmental, health and safety 
related risks both in their own operations and through their 
supply-chains. For example, SolarWorld, Q-Cells, Solon, 
First Solar and Yingli have all put in place policies setting 
minimum EHS and/or labour standards for panel recycling.

Of these, all but Solon have also implemented worker codes 
of conduct or other standards as well as auditing systems to 
manage these issues in their direct suppliers. However, only 
SolarWorld and Q-Cells use external auditors and/or audit 
to ISO (quality; environmental) or OHSA (labour) standards. 

One area of relative weakness across the survey was the 
management of toxic chemicals including most particularly 
the use of lead. A range of alternatives to lead solder are 
available – indeed lead solder has already been banned in 
wider electronic applications. Six companies, SolarWorld, Q-
Cells and Solon still use lead in their products though 
SolarWorld plans to begin to phase out the use of lead in 
2010. Furthermore, six of the responding companies 
including SolarWorld, Q-Cells and Solon still allow manual 
lead soldering, which presents health and safety risks for 
workers. Other than cadmium compounds (in particular 
cadmium telluride), which are a core constituent of some 
thin-film technologies, there was little if any use of the other 
toxic chemicals listed in the survey.

26 http://www.pvcycle.org/


