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Pumping a green economy
An idea is born

With the Himalayas to its north and the formidable Brahmaputra River to its south, the district of Darrang in India’s north-eastern state of Assam is reasonably well-located. The summers here tend to be hot and semi-dry. The winters are cold, but not cold enough to prevent the cultivation of paddy. And yet, most farmers in the region find bodo paddy – as winter paddy is known – a challenging crop to grow, primarily because they lack a viable mechanism to draw groundwater for this water-intensive crop. They cannot rely on the erratic power supply to run their pumps, nor can they operate diesel generators without burning their profit margins. So most farmers additionally resort to hand-operated pumps to irrigate their fields. However, the days of such hardships might be coming to an end, thanks to two farmer-brothers – Mohammad Mehtar Hussain and Mushtaq Ahmad – who choose to look inwards for a solution.
Mohammad (32) and Mushtaq (28) belong to a joint family of six. The paddy they grew on their 2-acre plot, when supplemented by their late father’s monthly pension, just about kept them ticking. But the brothers were motivated enough to think beyond their immediate situation. They had completed their higher secondary education and Mohammad, in particular, was capable of scientific thought.

The first apple fell on Mohammad’s head when he observed how a sewing machine converted the circular motion of the wheel into the reciprocal motion of the needle.  The second apple fell soon after that, when he saw a gush of wind carry a kite heavenwards. Mohammad put the two apples adjacent to each other and dreamt up a wind-driven pump. With the help of a local carpenter, he and his brother quickly created their first prototype using locally available materials such as bamboo, wood, strips of old tyres and pieces of iron.  The assembly was portable and cost around 6,000 rupees – a fraction of the cost of commercially available wind turbines. And, yes, it worked right at the onset, with the wind turbine working a hand-operated pump like a ferocious fist.
An idea is made

Word about the innovation soon reached the National Innovation Foundation (NIF) which is situated right across the country in the burgeoning city of Ahmedabad. Being an autonomous government body that focuses on innovations, the NIF responded by awarding the innovators a cash prize and a certificate signed by the former technocrat and President of India, A. P. J. Abdul Kalam. More importantly, the Grassroots Innovations Augmentation Network (GIAN) – an offshoot of the NIF – supported the innovators with funds and also roped in the Indian Institute of Technology in Guwahati to help eliminate the defects found in the prototype— being static, the turbine blades had to be aligned with the direction of the wind at all times. They didn’t come with a braking mechanism either. Furthermore, the lightweight assembly couldn’t withstand high-velocity winds, nor could they withstand long spells of severe weather.
The revamp resulted in a sturdy wind turbine made of modern materials such as fibre-reinforced plastic and steel. The turbine blades also grew a wind-sensitive “tail” to make the assembly multi-directional. Needless to say, the new model cost more – around 20,000 rupees – but it also offered much higher throughputs and reliability. And Mahesh Patel, the Chief Innovation Manager of GIAN, knew of a place that badly needed it.
An idea finds a home

The Rann of Kutch occupies 30,000 square kilometres in the state of Gujarat. It is home to mirages, endangered flora and fauna and hardy people called the Agarias – the salt-pan workers. The word Rann means “salt marsh” and the landscape here fully justifies its nomenclature. The flatland soil is saline; the groundwater is saline; and the salt in the air can be felt on the tongue, lips and eyes and even inside the nostrils. But for eight months of the year, the Agarias reside in this blinding whiteness, ensuring that groundwater continuously flows through the salt pans to help create fully-formed salt crystals.
Most of the process technology is provided by nature. The Agarias provide willpower. And pumps that are typically operated by – what else? – diesel generators. Indeed, diesel accounts for at least 60% of their total operational costs. So when Mohammad’s innovation was implemented in select locations in the Rann of Kutch, the results were understandably encouraging. The innovation was not only cost-effective, it also eliminated the sting of diesel fumes. And it did so by utilizing the ceaseless and abundant winds of the salt desert.
So it’s safe to say that Mohammad’s wind turbine made the Agaria way of life a little more bearable. And, of course, it’s impact could be as large as the scheme of things—
‘We know that most of the electricity and diesel consumed in rural India is on farm equipment,’ says Patel.

In other words, we’ve just scratched the surface.
The power of grassroots innovations

The above example showcases a perfect match between ripe need and apt solution. It also demonstrates the power of grassroots innovations in solving pressing problems and improving the quality of life of “ordinary people”. Says Vishnu Swaminathan, till recently the Chief Innovation Officer of the National Innovation Foundation, ‘Grassroots innovations have been prevalent since time immemorial, although they were never documented as innovations. Local community knowledge has always brought about social change. The innovators themselves may not have realised the value-addition, nor did they mind sharing their innovations with the people who needed them. Even today, many of these grassroots innovators want others to benefit through their innovations. They want an open-source approach to knowledge.’
On the other hand, imported technologies – technologies from the “northern” countries – do not flow as freely through the world, especially if they are non-industrial in nature. A recent survey conducted by the CERNA Research Program on Technology Transfer and Climate Change “finds little evidence of the transfer of clean technologies from the developed to the developing world.” This might be a blessing in disguise for the vibrant grassroots innovations movements happening in countries such as China, India and Mexico. Says Patel, ‘We firmly believe that grassroots innovations will help tide over persistent problems, the solutions to which are either not available or not affordable to a large section of the consumer masses in developing countries like India. And therefore such innovations have more chances of success and they would be more effective in addressing the needs and aspirations of local communities.’
In other words, locally-developed green technologies blend better with the environment, culture and society as compared to imported green technologies. For instance, if a bio-mass plant designed to burn coconut shells is imported to a sugar-cane belt, it would have to undergo changes before it can burn bagasse with equal finesse and efficacy. Of course, technology can and must be adaptable, but locally-developed technology does offer strong advantages. It is backed by the availability of raw material, ease of manufacture, repair and maintenance, and, as an added bonus, a sense of ownership – factors that make it sustainable and scalable within favourable geographies.

However, there are a few sobering notes to this melody. 

Challenges faced by the grassroots innovator

Speaking at the International Conference on Innovations in Technology and Governance in 2003, Prof. Anil Gupta, the leading light behind the NIF and its partner agencies, noted that most innovators in three fields (technology, primary education and common property institutions) were poorly networked among themselves, although they were networked reasonably well within their communities. The reasons for these were a “high degree of fortitude, stubbornness and to an extent, tendency to go alone”. These innovators would neither sway to influence nor accept the need to network with others of their kind. Needless to say, such an attitude can be counter-productive to the fate of their innovations. 

Even if the innovator possesses the drive, willingness and an open mind, he will have to face other significant obstacles. Both Vishnu and Patel agree on the top five challenges faced by a grassroots innovator while attempting to convert his innovation into an enterprise. They are as follows:

· Paucity of funds

· Lack of entrepreneurial experience

· Lack of networking opportunities

· Lack of networking skills

· Lack of formal technical knowledge

 

The highest obstacle: funds. Says Patel, ‘The requirement for funds is initially very small. Converting a crude idea into a working innovation takes perseverance more than money. But funds are required during the later stages like redesigning (by which I mean involving domain experts for formal engineering inputs), prototype development, testing, value-addition and pilot-scale production for a test market. Here, they face a problem. Most of these innovations are based on out-of-the-box thinking and therefore no secondary research data are available for preparing sales forecasts and business plans. So it’s very difficult to convince the entrepreneurs to pump money into the project. Also, these innovators do not own assets that they can mortgage. That’s not all. They also do not understand and accept that equity funding is the most desirable option for the conventional venture capitalist. And that’s assuming they can find a venture capitalist willing to consider projects with a budget of 10 million rupees (around USD 200,000) or less, which is usually the budget range for grassroots innovations.’
Adds Vishnu, ‘The primary issues from the investor’s viewpoint are the innovator’s entrepreneurial experience and the project’s return on investment. The grassroots innovator fails directly in these two parameters of investor measurement.’
NIF and its partner agencies (the Honey Bee Network, SRISTI and GIAN) can help in some measure, as is seen in the case of Mohammed’s wind turbine. But these agencies have their own focus areas. Together, they unearth innovations across the length and breadth of India, document them and acquire Intellectual Property Rights on behalf of the innovator, in addition to partially funding the innovation themselves or through benign financial agencies such as SIDBI and helping the innovator liaison with technology and business partners. But the Honey Bee Network already has a database of over 70,000 innovations and it would be impossible for these agencies to offer personalized attention and mentoring to every grassroots innovator.

‘Linking the innovator with an apt local or regional entrepreneur can be the solution,’ says Vishnu.

But most entrepreneurs (except, perhaps, the incubators) will actively seek replicable models. They’d rather not reinvent the wheel for each grassroots innovation, especially since they will be expected to bear most of the financial risk in the project. Instead, they’d seek a safer business model, with easier funding options and better bottomlines.

And in the case of green grassroots innovations, the global Carbon Market might be able to deliver these key advantages.

Synergies in the Carbon Market?

The global Carbon Market hasn’t exactly gotten off to a flying start. During Phase I of its rollout, the EU ETS ended up awarding excess allowances to businesses across Europe. As a result, not only were emission reductions negligible (between 2 and 5% as per most experts), but these businesses also made profits by selling their excess allowances. Besides, the Carbon Market is modelled on the money markets that created the current recession and has, therefore, inherited most of their flaws such as speculation, herd mentality and cartel influences. This market also uses middlemen to bridge the buyer and the seller and these middlemen tend to make the pricing process less transparent. And above all, since the current framework is defined by the Kyoto Protocol which expires in 2012, market players feel uncertain about making sustained and long-term investments.

Says Rahul Kar, a Sustainability Services Manager with a renowned investment firm in Singapore, ‘During the COP15 at Copenhagen later this year, I’d like to see a longer commitment period. The current one is for five years. So the successor to the Kyoto Protocol should preferably last at least ten years.’
However, these drawbacks can be viewed as a part of the natural evolution of a nascent market. What matters, say supporters of the market mechanism, is that the framework is now in place. And that it has gained the acceptance of the governments, the public and the businesses. Now, the combat against global climate change can begin in earnest.

As per design, the global Carbon Market must, first and foremost, deliver environmental benefits. That’s the ultimate goal of mechanisms such as cap-and-trade, the UNFCCC’s Clean Development Mechanism (CDM) and Joint Implementation (JI). The market model simply provides an envelope, a means for businesses to deliver the intended environmental benefits in the most cost-effective manner possible. In other words, financial benefits to the stakeholders are a by-product of a larger goal. Which also means that this market – the component attached to the CDM, in particular – can and will consider a powerful and viable idea as sufficient collateral. So long as the project uses a proven technology and delivers quantifiable environmental benefits, it can be funded by this market.

Peter Goldmark, who’s a Program Director with the Environmental Defense Fund and who’s had successful stints in public as well as private domains, says, ‘The two most powerful forces on this planet are the market and the force of a non-profit organization focused on constructive change...We need the market to send the right signals, so that businesses invest in clean energy. And we need the passion of non-profit organizations to frame the new ideas, to spread them across borders and make sure they’re put forth before the decision makers.’ Regarding grassroots innovations, he adds, ‘Those of us working on this whole problem want grassroots innovations to be linked to the carbon markets.  That is essential.’
Indeed, the advantages of linking these two seemingly disparate concepts are sizeable and many. Among other things, the linkage:

· Reverses the top-down approach of the Kyoto Protocol and empowers local communities to meet the policymakers halfway using a bottom-up approach

· Epitomizes the slogan Think global, Act local
· Helps create a new wave of small- and medium-scale businesses that will operate in less affluent areas 

· Bolsters the ability of “southern” societies to innovate and solve problems

· Creates a flexible idea, one that can address institutionalized inequities in myriad ways. For instance, the linkage could sprout verticals focussed on tourism, organic farming and similar sectors that operate predominantly on unsustainable models; participation of local communities will make these sectors more equitable

 

Needless to say, the linkage comes with its own set of challenges.
 Challenges in linking

There are two significant challenges, as per Goldmark.

‘The first,’ he says, ‘is the need to audit and verify the reduction in emissions. We can do this, but it’ll need practice and a break-in period. Secondly, we need to get large institutions – commercial banks, multilateral development banks and regulatory agencies – to allow room in the Carbon Market for the grassroots participants.’
Patel, however, differs on what the biggest challenge would be. 
‘It’s the scale of diffusion of grassroots innovations,’ he says. ‘In the global Carbon Market, one has to attain a minimum scale to amass sufficient carbon credits. This target minimum scale is too high for grassroots innovations.’
But this particular problem can be sorted out.

‘There are many ways to do this,’ says Goldmark, ‘but let me give you just one which is really good: an intermediary company can buy carbon allowances from grassroots groups, bundle them, discount them to allow for both the overhead costs (higher for small, dispersed groups) and poorly substantiated allowances, then aggregate and resell to large buyers. Indeed, such intermediaries already exist and they’ve already done this kind of aggregation, but largely for Voluntary Emission Reductions (VERs), not for Certified Emission Reductions (CERs).’
CERs, of course, are the backbone of the regulated Carbon Market. They can be issued only for projects that have gone through stringent verification processes via the CDM and they can, therefore, be sold directly in the European markets. Projects offering VERs, on the other hand, can sidestep the complexities and overheads associated with the CDM approval process. VERs have a different market. They fetch lower prices because their quality is not easily verifiable.

‘But VERs can be good for the grassroots innovations,’ says Vishnu. ‘And I see benefits in offering VERs to retail investors as well. This will help create widespread awareness about grassroots innovations and bring the innovators the recognition they deserve.’   

The opposite viewpoint comes from Kar, who’d rather sell CERs to the market.
‘Projects stemming from grassroots innovations can be offered in the regulated market as well,’ he says. ‘The CDM process accommodates them. Personally, I feel that the biggest deterrent for a grassroots project is the revenue it can generate. The revenue must at least sustain the project!’
And this is where the intermediary needs to show his mettle.
‘The key role of the intermediary,’ says Goldmark, ‘is to have all the in-depth knowledge of the market and its pitfalls – something we cannot expect a grassroots organization to have.’
Overall, to link grassroots innovations to the global Carbon Market, one must follow a few ground rules: aggregate small grassroots projects so that they can together offer sufficient carbon credits, follow the CDM process (or at least stick as close to it as possible) and focus on strong business models. Of course, one must be smart about aggregating the projects.
 

Aggregation
Different methodologies can be used to aggregate projects stemming from grassroots innovations. Some of them are:
A. Implementing a single technological solution across multiple geographies

B. Combining different innovations occupying the same sector (such as methane capture, renewable energy, energy efficiency, reforestation etc)

C. Combining different innovations in the same geographical location

D. Implementing a single technological solution (multiple times) in the same geography

Given the pros and cons of each methodology, different experts preferred one over the other for varying reasons. Patel liked option B for the flexibility it offered whereas Goldmark and Kar had other reasons for their choices (see table below).

	
	Peter Goldmark

(Environmental Defense Fund)
	Rahul Kar

(Market Analyst)

	A
	No.  One size doesn’t fit all, and we want a variety of technologies. We want to unleash a hunt for strong, economical technologies adapted to a variety of situations.
	This is the right option.

	B
	Yes, but let the local entrepreneurs and energy service companies find the mix that works for them – in the market.  We use far too many subsidies for grassroots projects, and when the subsidies are cut off, the project dies.
	May not be the most efficient way of doing it because CDM’s approval processes are linked to the inherent nature of the projects.

	C
	Same as B.
	Same as B, although this does reduce overhead costs.

	D
	Same as A.
	Same as A.

	Other
	Let’s not forget cap and trade. Without the cap, none of the other options will work. There must be a price on carbon and there must be a scarcity of permits to emit carbon in order to make the alternatives viable. And this market must be tightly and rigorously regulated.
	


Clearly there isn’t a single right way of going about it and the market, in all likelihood, will try out all available options before it determines the optimal blends of grassroots innovations.
Conclusion

The infant Carbon Market is expectedly mutating all the time. It must grow in newer, horizon-splitting ways. As the low-lying fruits of the market – such as the elimination of HFC23 from flue gases – become scarcer, the traders will have to aim higher, at the less accessible fruits that do not grow in bunches.

So the good news is that grassroots innovations can, and eventually will, be tightly coupled with the global Carbon Market. The word is only just spreading. And visible social upheavals will spread it even faster. Says Vishnu, ‘Grassroots innovations could potentially create the same number of jobs as, if not the more than, those created by conventional CDM initiatives. We could see the emergence of complete financial ecosystems. Developing nations could use this linkage to create whole new domestic and export markets. I hope these innovations are encouraged by the timely availability of funding, technical support and market support.’
Meanwhile, the stakeholder map for this linkage is more or less clear. It will hold five grandly distinct stakeholders: the grassroots innovator himself, the non-profit organization that champions his cause, the intermediary that partners with him to build a viable business, the United Nations and, of course, the global Carbon Market.  At a time when even those concerned about the environment are experiencing “green fatigue” – the feeling that follows more bad news and a plea to make sacrifices – these stakeholders can possibly work together, within their constraints, to help us have our cake and eat it too.
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