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Renewable Energy  
at a Crossroads
 
The wind, solar, biomass, and geothermal sector 
has grown in fits and starts — and now may have the  
momentum to become a self-sustaining industry.
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I n 2007, renewable energy sourc-
es were poised for accelerated 
growth. Then the global eco-

nomic downturn intervened, de-
pressing energy demand in general 
and casting particular doubt on the 
business case for wind, solar, bio-
mass, and geothermal energy. Now 
that the sector is beginning to grow 
again, some industry observers are 
still questioning whether the market 
is resilient enough to continue that 
growth, considering the volatility of 
energy prices and a shifting political 
climate. The answer is more opti-
mistic than one might expect, be-
cause the market has evolved in sev-
eral important ways during the last 

few years; it is unlikely to experience 
the periods of decline or stagnation 
we have seen in the past. One of the 
hallmarks of the renewables sector 
today is its structural diversity in 
terms of technologies, players, and 
geographic regions — and that will 
make all the difference.

The story of the new wave of 
renewables begins in 2005, when a 
number of diverse factors came to-
gether. The first was an incentive 
for change: Power prices jumped as 
natural gas prices reached a histori-
cal high. The second was an oppor-
tunity: Technology advances led to 
significant reductions in renewable 
energy costs. Finally, the investment 
community, flush with capital, be-
gan to invest in the sector in earnest.

But by far the biggest driver be-

hind the growth of renewables dur-
ing this time was meaningful policy 
support, at both federal and state 
levels in the United States, and also 
around the world. With a focus on 
fighting climate change and jump-
starting new industries, legislators 
adopted a wide range of incentive 
mechanisms to support the devel-
opment and adoption of renewable 
energy technologies. 

Recognizing a favorable invest-
ment environment, private equity 
and venture capital firms committed 
more and more money to the clean-
tech sector, which is heavy in re-
newables, between 2006 and 2008.  
At the peak, these investments ex-
ceeded US$10 billion per year in 
North America alone. Then the 
global financial crisis hit.

Boom to Bust to Balance 
During the first year of the crisis, 
pessimism about the sector returned. 
Many of the underlying factors that 
had converged to drive demand for 
renewables faded, and others became 
highly uncertain. For example, one 
of the key elements supporting the 
business case for renewables was the 
high price of electric power, which 
in turn was anchored to high natu-
ral gas prices. That dynamic shifted 
with the development of unconven-
tional gas resources; most analysts 
forecast that natural gas prices will 
remain below $7 per million BTUs 
for the foreseeable future. 

The worsening economic con-
ditions have also brought a shift 
in political priorities, one that fa-
vors budgetary restraint over fresh 
spending on environmental issues. 
Some federal subsidies support-
ing renewables may be sacrificed in 
forthcoming cutbacks. State and lo-
cal support could likewise fall prey 
to state budget reductions. 
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The economic slowdown also 
caused overall electricity demand to 
decline, resulting in overcapacity in 
most U.S. power markets. Less gen-
eration translated into lower power 
prices, which weaken the business 
case for renewables.

Yet despite this uncertainty, the 
market continued to evolve in im-
portant ways, setting the stage for 

a return to economic viability and 
growth. This evolution took place 
along two broad dimensions. 

• Technological diversity. The 
renewables sector is far more diver-
sified today than it was in the early 
part of the 1980s, when renewable 
energy generation (other than from 
long-established hydro sources) was 
primarily reliant on biomass. Bio-
mass — both wood and waste — 
accounted for more than 70 percent 
of renewable power generation in-
stallations through 2000. Although 
it was a convenient and economical 
source of power in areas like Cali-
fornia and the northeastern United 
States, biomass demonstrated limit-
ed potential for either rapid techno-
logical improvements or large-scale 
capacity development. Wind and 
solar technologies, meanwhile, were 
in their embryonic stage.

Today, the renewable energy 
portfolio in most countries is much 
more balanced, in large part thanks 
to wind and solar, which have grown 
substantially over the last decade. 
The diversity extends beyond the 

high-level technology categories 
such as wind, biomass, and geother-
mal to the subsectors underpinning 
them. For instance, the proliferation 
of different solar technologies such 
as thermal and photovoltaic (PV) — 
and the further subsets of thin-film 
and crystalline silicon — helps to 
ensure that product characteristics 
meet the targeted needs of different 

customers (for example, utility ver-
sus residential). 

This technological diversity al-
lows local governments and busi-
nesses to mix and match sources 
of renewable energy. Consider the 
case of wind power, the most wide-
spread renewables technology. Hav-
ing already benefited from $3 bil-
lion spent on R&D globally over the 
past decade, it may have reached the 
point of diminishing investment re-
turns. Still, the slowdown has led to 
an estimated 30 percent overcapac-
ity, which will result in lower equip-
ment costs and thus help sustain 
steady growth in wind installations. 

Meanwhile, the impact of  
Chinese PV module manufacturers 
cannot be overstated. These manu-
facturers have increased their share 
of the global market in the last four 
years to more than 50 percent. To-
day, the top 10 Chinese PV mod-
ule manufacturers have six times 
the manufacturing capacity of the 
top 10 U.S. module manufacturers. 
Building on their strong position in 
the module segment, these compa-

nies will continue to vertically inte-
grate, setting themselves up to de-
liver further cost reductions through 
both innovation and investments. 

• Geographic diversity. Renew-
able energy generation is no longer 
confined to certain regions around 
the world, and its new geographic 
reach has positive implications for 
political support and implementa-
tion. For example, in the U.S. six 
years ago, just two markets — the 
western and southeastern regions 
— accounted for more than 55 per-
cent of the nation’s renewable energy 
generation capacity. Their share is 
now down to about 40 percent; oth-
er regions have grown at a faster clip. 
Several states with comparatively lit-
tle sunlight — Massachusetts, New 
Jersey, and Oregon — have seen sig-
nificant growth in PV installations 
thanks to generous state subsidies. 

Renewable energy generation 
and supporting industries have be-
come an integral part of local econ-
omies. In the industrialized world, 
with few other industries in growth 
mode, local governments are begin-
ning to see renewables as a source of 
opportunity. In the U.S., local poli-
ticians and economic development 
officials in such locations as Florida 
and Arizona have extended a range 
of tax breaks and other incentives to 
attract renewable energy companies.

The sector’s geographic diver-
sity has also helped it address spe-
cific technical challenges, including 
the intermittent nature of renewable 
energy sources. Distributing renew-
ables capacity more broadly across 
the country helps to mitigate such 
variability (that is, the wind blows in 
different places at different times).

Too Broad to Fail 
Several decades ago, the renewables 
landscape was relatively bare and un-

Chinese PV module manufacturers 
have increased their share of  
the global market in the last four 
years to more than 50 percent.
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complicated; today, a diverse range 
of new constituents have joined with 
industry veterans to form a strong 
ecosystem of developers, suppliers, 
customers, financiers, and others. 
The emergence of this ecosystem, 
which accelerated during the recent 
boom, has brought needed innova-
tion and capabilities to the industry, 
and helped to reduce its reliance on 
government subsidies.

We segment the new players 
into three categories: those that pri-
marily improve technology, those 
that improve project economics, and 
those that improve commercializa-
tion and marketing.

• Entrants improving technol-

ogy. In recent years, market entrants 
from other, established industries 
have brought new technologies into 
the renewables industry, which has 
helped lower installed costs and 
improve efficiency. Nowhere is this 
more evident than in the solar mar-
ket. General Electric Company is 
reentering the solar playing field, di-
rectly taking on market leader First 
Solar Inc. Boeing Company is apply-
ing technology first developed in its  
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satellite business to achieve poten-
tially record-breaking efficiencies for 
solar panels.

Technology firms are increas-
ingly integrating downstream on 
the renewables value chain. For ex-
ample, leading Chinese solar PV 
wafer and cell manufacturers, such 
as ReneSola and JA Solar, have ex-
panded their businesses to include 
module assembly, a critical link in 
the value chain with low barriers to 
entry. Further downstream, Sharp 
and First Solar, manufacturers of 
solar panels and modules, have ac-
quired large solar project developers 
over the last two years.

• Entrants improving project 

economics. The renewables sector 
has experienced dramatic growth 
in the number of project developers, 
financial players, and other interme-
diaries in recent years, and this trend 
has been one of the most critical fac-
tors behind the recent boom.

Large international merchants 
looking for geographic diversifica-
tion and small startups with hopes 
of landing their first customers are 
among the bevy of project develop-
ers that have flooded the renewables 
sector over the past several years. 
Their participation has helped to 
identify the most attractive sites 
and to secure financing, creating a 
steady pipeline of renewables instal-
lations with great potential. Signifi-
cant competition among developers 
has helped maintain pricing disci-
pline in power purchase agreements. 
Companies such as SolarCity have 
also helped stoke latent residential 
demand by leasing solar PV systems 
for home installations, thereby ad-
dressing potential customers’ con-
cerns about financing the expensive 
systems and managing their main-
tenance. Although consolidation is 
likely to occur in the coming years, 

the robust developer market has al-
ready provided a strong foundation 
on which the industry can continue 
to grow.

Meanwhile, in recent years a 
number of firms have begun special-
izing in renewables financing, while 
tax equity partners have become in-
creasingly involved; these solutions 
have offered innovative approaches 
to overcoming the limitations of 
existing financial incentives. Infra-
structure funds joined them by add-
ing renewables positions for long-
term steady cash flows, a strategy 
they will likely continue.

Intermediaries such as renew-
able energy credit (REC) brokers 
and green power marketers have 
provided additional channels to 
improve project economics. The 
creation of companies such as Ster-
ling Planet and Green Mountain 
Energy, which certify and market 
low-carbon-footprint electricity to 
residential and business customers, 
has enabled project developers to  
secure incremental sources of rev-
enue to achieve positive net present 
value (NPV). 

Going forward, the continued 
growth of smart grid companies and 
energy storage providers will play 
a critical role in enabling the next 
wave of renewables development. 
Successful development of eco-
nomical energy storage technologies 
would solve many of the intermit-
tence challenges faced by wind and 
solar, improving project economics. 
Meanwhile, the widespread adop-
tion of smart meters and variable 
pricing will make solar power more 
attractive, given that its greatest out-
put is during the day, when demand 
is at its peak. 

In addition, investor-owned 
utilities will likely begin to diversify 
upstream into new parts of the re-
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newables value chain. Companies 
such as Duke Energy and Exelon 
have already acquired large asset-
ownership and development posi-
tions. Utilities that build and own 
the renewable energy generation 
and transmission infrastructure, 
as opposed to simply acquiring en-
ergy through power purchase agree-
ments, will have more balance sheet 
flexibility than smaller renewables 
financial players to build the new 
transmission lines required to bring 
renewable power from remote areas 
to load centers.

• Entrants improving com-

mercialization and marketing. The 
introduction of new and innova-
tive business models — particularly 
those that address the technology’s 
sometimes steep up-front costs — 
will likely decide the pace at which 
renewables are deployed in the mar-
ketplace. In the U.S., one of the 
most important drivers of growth 
in commercial solar installations 
was the introduction of long-term, 
fixed-price contracts for electricity. 
The SunPower Corporation, a solar 

technology manufacturer, and other 
companies have introduced new 
pricing structures whereby they in-
stall solar panels on customer roof-
tops and charge monthly fees, simi-
lar to a lease arrangement, rather 
than requiring the customer to incur 
large, up-front capital expenditures.

Similar approaches will be 
needed if the sector is to fully tap 
the potential of the residential and 
small commercial market. Different 

segments will have different wants 
and needs, but the most successful 
offerings are likely to include quick 
and economical installations, pre-
dictable power prices with no up-
front investment, and more elegant 
designs. A number of companies 
are already engaged in sophisticated 
commercialization and marketing; 
additional business model innova-
tion will no doubt occur as the re-
newables market matures. 

Application Diversity
Any one of these forces would have 
led to some change in the industry. 
Together, they are pushing it past 
the tipping point to large-scale vi-
ability. Gone are the days when solar 
PV panels were considered only for 
small rooftop systems. Renewables 
technologies have broadened in 
scope to the point at which they can 
be accepted as contributors to any 
regional energy mix. 

At the same time, renewables are 
finding a home at a micro scale — 
with some macro effect. Consumer 
goods, such as briefcases with solar 

power chargers for mobile phones, 
are expected to spur a compound 
annual growth rate of 30 percent in 
the $300 million market for flexible 
thin-film PV modules. 

The military is another likely 
channel for future growth. The en-
ergy demands of the military are 
considerable: Every gallon of fuel 
that reaches Afghanistan from the 
U.S. requires six more gallons to get 
it there. Solar PVs have the potential 

to substantially alter the military’s 
dependence on fossil fuels.

PV modules could also bring 
electricity to many in emerging 
economies, where the grid is under-
developed and consumer electron-
ics such as mobile phones have 
leapfrogged the infrastructure built  
for them.

Much work remains to make 
these markets commercially viable 
for PV applications, but all have  
the potential to drive disruptive 
change. One day, these new markets 
could dwarf the traditional rooftop 
solar-panel market.

A New Level of Scrutiny
Renewables have been a hotbed  
of activity in the past decade,  
and the evolving entrepreneurial en-
vironment continues to present op-
portunities for investment. 

However, given the uncertainty 
and complexity in the renewables 
marketplace, investment decisions 
are now much more difficult, re-
quiring decision-making skills and 
tools that were not essential before 
the economic downturn. Going  
forward, investment decisions will 
need to explicitly address uncertain-
ty through effective risk manage-
ment and contingency planning. 

For utilities, renewables are not 
viable baseload technologies. Even 
as a complementary energy source, 
they carry costs that make them 
uncompetitive without subsidies. 
Power source decisions will there-
fore depend largely on local con-
ditions, including the presence of 
renewable energy mandates, govern-
ment incentives, and site availabil-
ity. Here too, the array of incentives  
and technologies will make compre-
hensive business case planning and 
risk analysis imperative. Many utili-
ties are more accustomed to man-
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aging older generation assets and 
will need to consider new operating 
models and program management 
capabilities. 

Meanwhile, for large energy 
users, rooftop solar PV remains the 
only alternative to the grid. Although 
historically it has been the most ex-
pensive renewables option, PV costs 
are falling, in part because a grow-
ing number of installers are willing 
to take on the investment risk. In 
locales with sufficient tax and other 
incentives (for example, those of-
fered by the California Solar Initia-
tive), investments are NPV positive. 
Still, users need to be cognizant of 
ongoing technological, regulatory, 
and political risks that may shift the 
economics against them. 

Furthermore, it will be critical 
for companies to develop the capa-
bilities needed to both evaluate and 
add value to the assets and tech-
nologies that are likely to reenter 
the market in the months and years 
ahead. The relatively favorable in-
vestment climate of the past decade 
attracted a number of companies 
that ultimately lacked the expertise 
to endure and win in today’s more 
difficult investment environment. 
For example, a number of small 
utilities and other companies made 
subscale investments in renewables 
where they could add little value, 
and they may soon be forced to di-
vest those assets. The companies 
that can pick up the assets and posi-
tion them to create a sustained com-
petitive advantage will be the ones 
that establish the right to win in this 
market. Clear industry leaders are 
already starting to emerge, but plen-
ty of opportunity remains for those 
with the vision and the capabilities 
to power the next move forward in 
global energy markets. +
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