
Don’t be fooled by high-profile setbacks. The cleantech sector 
is gaining steam—with less and less regulatory assistance. 

The world is on the cusp of a resource revolution. As our colleagues Stefan Heck and Matt 

Rogers argue,1 advances in information technology, nanotechnology, materials science, and biology 

will radically increase the productivity of resources. The result will be a new industrial revolution 

that will enable strong economic growth, at a much lower environmental cost than in the past, 

thanks to the broad deployment of better, cleaner technologies and the development of more 

appropriate business models. But how do we reconcile this bold and heartening prediction with 

recent challenges experienced by cleantech, the general term for products and processes that 

improve environmental performance in the construction, transport, energy, water, and waste 

industries? Over the past couple of years, many cleantech equity indexes have performed poorly; in 

January 2014, the American news program 60 Minutes ran a highly critical segment on the 

VXEMHFW��7KH�IRUPHU�FKLHI�LQYHVWPHQW�RI¿FHU�RI�&DOLIRUQLD¶V�ODUJHVW�SXEOLF�SHQVLRQ�IXQG�FRPSODLQHG�

in 2013 that its cleantech investments had not experienced the J-curve: losses followed by steep 

JDLQV��,W¶V�EHHQ�³DQ�/�FXUYH��IRU�µORVH�¶´�KH�VDLG��

So, is cleantech failing? In a word, no. Rather, the sector has experienced a cycle of excitement 

IROORZHG�E\�KLJK��DQG�RIWHQ�LQÀDWHG��H[SHFWDWLRQV��GLVLOOXVLRQPHQW��FRQVROLGDWLRQ��DQG�WKHQ�

VWDELOLW\�DV�VXUYLYRUV�SLFN�XS�WKH�SLHFHV��:H¶YH�VHHQ�WKLV�EHIRUH�ZLWK�RWKHU�RQFH�HPHUJLQJ�

technologies, such as cars, railroads, elevators, oil, and the Internet. Much of cleantech is just 

leaving its disillusionment or consolidation phase. For example, in transport, Tesla Motors is 

looking good; Fisker Automotive went into bankruptcy in 2013. In energy, SunPower is making 

KHDOWK\�PDUJLQV�DQG�6RODU&LW\�UDLVHG������PLOOLRQ�LQ�������EXW�RYHU�D�KXQGUHG�RWKHU�VRODU�

companies are gone. The shakeout is brutal—and typical. It has weeded out weaker players,  

making the industry as a whole more robust. Despite the rough patch, annual growth is at double-

digit rates. 
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1  For more on their argument, see 

³$UH�\RX�UHDG\�IRU�WKH�UHVRXUFH�

UHYROXWLRQ"�´�McKinsey 

Quarterly, March 2014, on 

mckinsey.com, which 

summarizes some of the ideas in 

+HFN�DQG�5RJHUV¶V�QHZ�ERRN��

Resource Revolution: How to 

Capture the Biggest Business 

Opportunity in a Century, New 

York, NY: New Harvest, 2014. 
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,W¶V�DOVR�LPSRUWDQW�WR�ORRN�EH\RQG�¿QDQFLDO�VWDWHPHQWV��*OREDO�ZLQG�LQVWDOODWLRQV��IRU�H[DPSOH��

KDYH�VRDUHG�DERXW����SHUFHQW�D�\HDU�VLQFH�������H[KLELW���$QG�JOREDO�FRPPHUFLDO�LQYHVWPHQWV�LQ�

FOHDQ�HQHUJ\�KDYH�PRUH�WKDQ�TXDGUXSOHG��IURP�QHDUO\�����ELOOLRQ�LQ������WR�DERXW������ELOOLRQ�LQ�

������(YHQ�FRXQWULHV�ZLWK�YDVW�UHVHUYHV�RI�RLO�DQG�FRDO²LQ�WKH�0LGGOH�(DVW�DQG�&HQWUDO�$VLD²

UHFRJQL]H�WKDW�WKH\�FDQ¶W�PLVV�RXW�DQG�DUH�GHYHORSLQJ�VXEVWDQWLDO�SURJUDPV�IRU�UHQHZDEOHV��

Meanwhile, the average real cost per oil well has doubled, and new mining discoveries have been 

ÀDW��GHVSLWH�KLJK�LQYHVWPHQW��$QG��FOHDUO\��QHZ�ZD\V�DUH�QHHGHG�WR�PHHW�WKH�QHHGV�RI�WKH�����ELOOLRQ�

people who lack electricity and of the 2.7 billion who rely on traditional biomass, such as wood and 

dung, for cooking. 

&OHDQWHFK�LV�QR�SDVVLQJ��XQSUR¿WDEOH�IDG��7KH�VRXUFHV�RI�XQGHUO\LQJ�GHPDQG²D�JURZLQJ�PLGGOH�

class around the world and resource constraints2²DUHQ¶W�JRLQJ�DZD\��DQG�FOHDQWHFK�LV�SLYRWDO�LQ�

GHDOLQJ�ZLWK�ERWK��7KHUH�DUH�WKUHH�PDMRU�P\WKV�WKDW�XQGHUPLQH�FRQ¿GHQFH�LQ�FOHDQWHFK¶V�IXWXUH��

2  See Richard Dobbs, Jeremy 

Oppenheim, and Fraser 

7KRPSVRQ��³0RELOL]LQJ�IRU�D�

UHVRXUFH�UHYROXWLRQ�´ McKinsey 

Quarterly, January 2012; and 

Resource Revolution: Meeting 

the world’s energy, materials, 

food, and water needs, McKinsey 

*OREDO�,QVWLWXWH��1RYHPEHU�������

both available on mckinsey.com.
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Wind and solar examples, global cumulative installed capacity, gigawatts

Wind power

Average annual increase, 
2006–12

Average annual increase, 
2006–12

25% 57%

Solar PV (photovoltaic) 

Many clean technologies have seen a high rate of growth in installed 
capacity since 2006.
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Source: Bloomberg; Thomson Reuters Datastream; Dow Jones; Global Market Outlook for Photovoltaics 
2013–2017, European Photovoltaic Industry Association, May 2013; Factiva; Global Wind Energy Council



Myth 1: Deployment and influence will be marginal

Not so, and we know this because we see what is actually happening. According to the 

,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���UHQHZDEOHV�DOUHDG\�DFFRXQWHG�IRU����SHUFHQW�RI�JOREDO�

FRQVXPSWLRQ�LQ�������DQG�DUH�JURZLQJ�IDVWHU�WKDQ�DQ\�RWKHU�IRUP�RI�HQHUJ\��*LYHQ�WKH�UDGLFDOO\�

lower marginal costs of renewables, their position is even more promising over the long term. In 

IDFW��WKH�,($�SUHGLFWV�WKH\�ZLOO�DFFRXQW�IRU�PRUH�WKDQ����SHUFHQW�RI�QHZ�SRZHU�SODQW�LQYHVWPHQW�

E\������

7KH�HIIHFWV�RI�FOHDQ�WHFKQRORJLHV�ZLOO�YDU\�VLJQL¿FDQWO\�E\�LQGXVWU\�DQG�JHRJUDSK\��,Q�VRPH�FDVHV��

WKH\�PD\�WUXO\�WUDQVIRUP�PDUNHWV��DV�OLJKW�HPLWWLQJ�GLRGH��/('��WHFKQRORJ\�LV�QRZ�GRLQJ�LQ�

lighting. In cases where penetration rates are lower, they can still have a dramatic impact on 

industry structures and market dynamics. Among US electric utilities, for example, the traditional 

business model relies on putting capital in the ground. But the potential of distributed solar 

generation to meet the majority of new demand growth can upend that model entirely. As more 

people install solar panels on their roofs and add new capacity, demand will increase more slowly 

for utilities. Some utilities are responding to this by trying to get regulators to allow them to 

LQFOXGH�LQYHVWPHQWV�LQ�HQHUJ\�HI¿FLHQF\�RU�UHQHZDEOHV�LQ�WKHLU�UDWH�EDVH��,Q�DGGLWLRQ��VKDOH�JDV��

which already makes up about 40 percent of gas production in the United States (largely at the 

H[SHQVH�RI�FRDO�¿UHG�JHQHUDWLRQ���KDV�ORZHUHG�WKH�ZKROHVDOH�SULFH�RI�SRZHU��FXWWLQJ�LQWR�UHYHQXHV�

DQG�SUR¿W�PDUJLQV�IRU�GHUHJXODWHG�XWLOLWLHV��

,W¶V�LPSRUWDQW�WR�UHPHPEHU��WRR��WKDW�WKH�FOHDQWHFK�VSDFH�LV�GLYHUVH��LW�FDQQRW�EH�SDLQWHG�ZLWK�D�

EURDG�EUXVK��:H�ORRNHG�DW����LPSRUWDQW�FOHDQ�WHFKQRORJLHV3 and found that while every single one 

has made progress over the past decade, some are moving much faster than others. Just over half 

of them—advanced building technologies, advanced agriculture, food life-cycle optimization, grid 

analytics, grid-scale storage, intelligent transport, next-generation vehicles, solar PVs 

�SKRWRYROWDLFV���XQFRQYHQWLRQDO�QDWXUDO�JDV��DQG�ZDWHU�WUHDWPHQW²FRXOG�EHFRPH�WUXO\�GLVUXSWLYH�

to the incumbent industries. The others have enormous potential and could well succeed, but 

without disrupting the status quo. 

Myth 2: Technologies have underdelivered

3UR¿W�PDUJLQV�KDYH�FHUWDLQO\�EHHQ�VTXHH]HG�LQ�VRPH�DUHDV��IRU�LQVWDQFH��&KLQHVH�SURGXFWLRQ� 

of solar panels has pushed many higher-cost producers in the United States and Europe out of 

business. In other cases, limited access to capital and decreasing subsidies have slowed 

deployment. And many big incumbents have scaled back their cleantech investments. 

3

 3 Advanced building technologies, 

advanced agriculture (seeds, 

SHVWLFLGHV��GURXJKW�UHVLVWDQFH���

biopower, grid analytics, next-

generation vehicles, solar PVs 

�SKRWRYROWDLFV���XQFRQYHQWLRQDO�

natural gas, waste recycling, 

wind, advanced biofuels and 

bio-based chemicals, carbon 

capture and storage, food 

life-cycle optimization, grid-

scale storage, intelligent 

transport, smart water sensors, 

and water treatment. 
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Yet cleantech has far exceeded expectations in many areas; technological innovation and 

PDQXIDFWXULQJ�LPSURYHPHQWV�KDYH�GULYHQ�SULFHV�GRZQ��&RVWV�IRU�RQVKRUH�ZLQG��VRODU�39��DQG�

lithium-ion batteries have all fallen faster than many industry watchers anticipated, for example, 

and are continuing to drop. The cost of electricity from onshore wind facilities is half what it was 

���\HDUV�DJR��WKDQNV�WR�WHFKQRORJLFDO�LQQRYDWLRQ�DQG�EXVLQHVV�PRGHO�FKDQJHV��,Q�WKH�OLJKWLQJ�

PDUNHW��/('�JDLQHG�PDUNHW�VKDUH�DV�PDQXIDFWXULQJ�FRVWV�DQG�SULFHV�IHOO��RYHU�WKH�ODVW���\HDUV��WKH�

FRVW�RI�VXSHU�HI¿FLHQW�/('�OLJKWV�KDV�IDOOHQ�E\�PRUH�WKDQ����SHUFHQW��$QG�WKH�FRVW�RI�HOHFWULFDO�

VWRUDJH�IHOO�E\�URXJKO\�KDOI��IURP��������SHU�NLORZDWW�KRXU��N:K��LQ������WR������SHU�N:K� 

in 2012. Similar shifts are taking place in less prominent arenas, such as water reuse, waste 

separation, and anaerobic digestion. 

Total installed costs that US residential consumers pay for solar PV have also been falling  

IDVW��IURP�QHDUO\����SHU�ZDWW�RI�SHDN�V\VWHP�FDSDFLW\�LQ������WR�OHVV�WKDQ����LQ�������:H�WKLQN 

WKDW�FRXOG�IDOO�WR�DV�OLWWOH�DV�������E\������4 The bottom line: cleantech is getting more 

economically competitive. 

Myth 3: The sector depends on regulatory support

)RXU�FULWLFDO�HOHPHQWV²FRVW��DFFHVV�WR�FDSLWDO��WKH�JR�WR�PDUNHW�DSSURDFK��EURDGO\�GH¿QHG��� and 

regulation—typically must come together to create successful cleantech businesses. 

As the industry matures, the relative importance of these factors is changing: regulation is 

EHFRPLQJ�LUUHOHYDQW�LQ�PDQ\�FDVHV�DV�FOHDQ�WHFKQRORJLHV�¿QG�WKHLU�FRPSHWLWLYH�IRRWLQJ��/('�

OLJKWLQJ�LV�RQH�H[DPSOH��LQ�������/('�OLJKW�VRXUFHV�DFFRXQWHG�IRU�WKH�PDMRULW\�RI�WKH�VDOHV�RI�

several large lighting manufacturers, even in markets where incandescent bulbs are still widely 

DYDLODEOH��7KDW�¿JXUH�FRXOG�ULVH�WR�PRUH�WKDQ����SHUFHQW�E\�������

6RODU�SURYLGHV�HYLGHQFH�ERWK�IRU�DQG�DJDLQVW�WKH�QHHG�IRU�FRQWLQXHG�UHJXODWLRQ��*LYHQ�EXGJHW�

concerns, a number of countries have cancelled or reduced subsidies, and growth has slowed. But 

WKH�ODUJHU�SRLQW�LV�WKDW�VRODU�LV�VWLOO�JURZLQJ��)RU�H[DPSOH��*HUPDQ\�KDV�FXW�LWV�IHHG�LQ�WDULIIV�WR�

encourage renewables production, and its strategy of Energiewende—a long-term effort to deploy 

renewables, move away from fossil fuels, and phase out nuclear power—has had some troubles. 

%XW�WKH�XVH�RI�UHQHZDEOHV�FRQWLQXHV�WR�JURZ��*OREDOO\��VRODU�LQVWDOODWLRQV�KDYH�ULVHQ�E\����SHUFHQW�

D�\HDU��RQ�DYHUDJH��VLQFH�������2QH�OHVVRQ�LV�WKDW�VXGGHQ�FKDQJHV�LQ�UHJXODWLRQ�FDQ�FUHDWH�SHDNV�

DQG�YDOOH\V�LQ�GHPDQG��DQG�WKDW�LVQ¶W�KHOSIXO�WR�HVWDEOLVK�DQ�LQGXVWU\�RQ�D�VRXQG�IRRWLQJ��%XW�WKH�

point is that while regulation can be and has been helpful to launch clean technologies, it is no 

longer critical in many sectors. 

4  For more, see David Frankel, 

Kenneth Ostrowski, and Dickon 

3LQQHU��³7KH�GLVUXSWLYH�SRWHQWLDO�

RI�VRODU�SRZHU�´�McKinsey 

Quarterly, April 2014, on 

mckinsey.com.
���The broad go-to-market 

approaches encompass the wide 

range of activities (such as 

marketing, sales, distribution, 

pricing, and channel 

PDQDJHPHQW��QHHGHG�WR�JHW�

products and services to 

customers and also include the 

business models companies use, 

partnerships with established 

players, and the set of product 

offerings available.
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7KH�UHDVRQ�LVQ¶W�RQO\�WKDW�WKHVH�WHFKQRORJLHV�FRQWLQXH�WR�DGYDQFH��DOWKRXJK�WKDW�LV�WKH�FDVH��

:KDW¶V�PRUH�LQWHUHVWLQJ�LV�WKH�LQFUHDVHG�VRSKLVWLFDWLRQ�RI�EXVLQHVV�PRGHOV��¿QDQFLQJ��DQG�

PDQDJHPHQW�SUDFWLFHV��7KHUH�DUH��IRU�H[DPSOH��VLJQL¿FDQW�LQQRYDWLRQV�LQ�KRZ�FOHDQWHFK�

companies are getting access to lower-cost sources of capital, such as cleantech bonds and third-

SDUW\�¿QDQFLQJ��

And business-model innovations are all over the cleantech map. Water-treatment companies are 

FUHDWLQJ�OHDVLQJ�RSWLRQV�WKDW�UHGXFH�FDSLWDO�RXWOD\V�IRU�¿OWUDWLRQ�WHFKQRORJ\�WR�HQFRXUDJH�LWV�

IDVWHU�GHSOR\PHQW��&DU�VKDULQJ�VHUYLFHV�VDYH�PLOOLRQV�RI�WRQV�RI�FDUERQ�LQ�(XURSH�DQG�WKH�

8QLWHG�6WDWHV�E\�PDNLQJ�DXWR�RZQHUVKLS�PRUH�HI¿FLHQW��7KHUH�DUH�LQLWLDWLYHV�WR�XVH�ZDVWH�

products from one industry as feedstock for another; examples range from steam via gypsum to 

VSHQW�JUDLQ��6R�IDU��HYHU\�FRPSDQ\�LQYROYHG�KDV�UHSRUWHG�LQFUHDVHG�SUR¿WV�DQG�GHFUHDVHG�FDUERQ�

emissions. A whole new industry has been created around using IT to reduce energy 

FRQVXPSWLRQ��6RPH�FRPSDQLHV��VXFK�DV�&��(QHUJ\��VHOO�HOHFWULF�XWLOLWLHV�VRIWZDUH�DV�D�VHUYLFH��

which analyzes the data generated across their electrical networks to help improve grid 

RSHUDWLRQV�DQG�DVVHW�XWLOL]DWLRQ��WKHUHE\�LQFUHDVLQJ�SUR¿WV��*UHHQ�EXVLQHVVHV��LQ�VKRUW��DUH�

EHQH¿WLQJ�IURP�EHWWHU��PRUH�FUHDWLYH�PDQDJHPHQW�SUDFWLFHV��

Partnerships and progress

7KH�YHU\�ELJ�JXQV�DUH�WDNLQJ�QRWH��)RU�H[DPSOH��WKHUH�DUH�SDUWQHUVKLSV��OLNH�'DLPOHU�DQG�7HVOD¶V��

between the biggest global car giants and small but rapidly growing electric-car companies. The 

US Department of Defense is working with renewables producers on off-site energy production, 

and the European oil major Total has taken a controlling investment in SunPower. Such 

SDUWQHUVKLSV�VKRXOG�KHOS�JHW�RIIHULQJV�WR�PDUNHW�PXFK�IDVWHU��ZKLOH�JLYLQJ�WKH�VPDOOHU�¿UPV�

access to lower-cost capital. 

Advanced building technologies, having proved their economic worth and utility, are 

proliferating—and they are standard for new construction in some markets. So are smart water 

sensors. The price and energy requirements of water-treatment technologies have fallen, and 

investment is strong. Smart-grid hardware has been deployed widely in the past decade, and as 

FRPSDQLHV�¿JXUH�RXW�KRZ�WR�XVH�ELJ�GDWD�DQG�DQDO\WLF�WRROV��LW�ZLOO�EHFRPH�PXFK�PRUH�

LPSRUWDQW��DV�ZLWQHVVHG�E\�*RRJOH¶V�UHFHQW�DFTXLVLWLRQ�RI�1HVW�/DEV�IRU������ELOOLRQ��)RU�WKH�¿UVW�

time, next-generation vehicles show signs of becoming this-generation vehicles. 

We are witnessing the maturation of an industry and the adoption of proven management 

practices. Successful cleantech companies are making their offerings competitive by focusing on 

excellence in operations, marketing, sales, and distribution. The principles that apply to any 
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manufacturing business, such as reducing procurement costs and improving productivity 

through lean manufacturing, are increasingly important for clean technologies as well. The 

same can be said for practices such as customer segmentation, channel access, and pricing. As 

these businesses continue to scale up, there will be additional opportunities for improvement.

 

 

 

7UHQGV�FDQ�DFFHOHUDWH��VORZ�GRZQ��RU�HYHQ�UHYHUVH��%XW�LW¶V�XQOLNHO\�WKDW�DOO�WKHVH�WHFKQRORJLHV�

will fail, and many are now at the stage where management practices, and not regulation or 

VXEVLGLHV��DUH�WKH�GH¿QLQJ�IDFWRU�IRU�VXFFHVV��7KRVH�WKDW�GR�VXFFHHG�FRXOG�EH�KLJKO\�GLVUXSWLYH�WR�

LQFXPEHQWV��HYHQ��RU�HVSHFLDOO\��ZHOO�HQWUHQFKHG�RQHV��%LJ�FKDQJHV�LQ�UHVRXUFH�XVH�DQG�EXVLQHVV�

models are just around the corner. 

To be sure, some cleantech companies will go bust, and some technologies will not make the cut. 

But these ups and downs are simply the nature of business—part of progress. Notwithstanding 

the failures of individual companies, cleantech is not going away, either on the ground or as an 

LQYHVWPHQW�RSSRUWXQLW\��$QG�WKDW¶V�QR�P\WK�
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