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Abstract

In this Essay, we introduce an innovative market-based mechanism designed for the advancement of environmental goals. We propose enacting legislation that would empower (but not force) green firms to transfer a call option over a block of their shares to a publicly traded company of their choice. The implementation of our mechanism would give established corporations a financial stake in green technologies, thereby incentivizing them to adopt those technologies and promote them in the marketplace. 
Introduction
In this Essay we advance a new policy tool designed to reinvigorate investment in green technologies. We propose that green companies be given an option to transfer a block of their shares to any corporation of their choice.  Making established corporations shareholders in green companies will incentivize them to switch to environmentally friendly technologies and use their political clout to alleviate legal, regulatory and political barriers to the adoption of such technologies. In short, giving established corporations a stake in green companies will give them a stake in the environment. Concretely, we propose enacting legislation that will empower green companies that meet certain conditions to transfer a call option to buy a block of its shares to an established company of their choice. The option will be given for free; the established company that receives the option will not have to pay anything for it initially. The exercise price will be the price of the green company’s share at the time of the transfer and the receiving company will have a period of five years to exercise.  We call this novel mechanism the “green option.” What distinguishes the green option from standard call options is that unlike regular call options that simply expire on their maturity date, in our case, the established company will be legally mandated to exercise the option at the end of the five-year period, even at a loss. Allowing the option to expire is not an option for the established firm. 
A concrete example can help illustrate our proposal. Green NRG Co. is a startup company that develops a new technology for producing clean energy. Brown Inc. is a large corporation that operates power plants in several coastal states. Under our proposal, Green NRG would be able to transfer a free call option to buy 1,000,000 of its shares to Brown Inc. Assume that the call option was transferred in 2012 when a share of Green NRG was worth $1. Brown Inc. will have until 2017 to exercise the option. Since Brown Inc. can’t just let the option expire, it will make an effort to ensure that Green NRG’s shares appreciate in value. For example, if the value of Green NRG’s shares goes up to $3 per share, Brown Inc. will have a $2 million profit. If, on the other hand, Green NRG’s technology fails and the share price falls to $0.1 per share, Brown Inc. will lose $900,000. 

The proposed mechanism will give established firms an incentive to help the green technology in which they are invested to succeed in the marketplace. And if technological change and innovation are to truly help us bridge the gap between growing wants and resource-based constraints in the world, such new ideas as ours must be put on the table. Currently, the world is facing an idea crunch on the right kind of policy levers to enhance green technology investment. The incorrect setting of subsidies has forced European countries to withdraw or drastically reduce these incentives.
 Extant market instruments such as tradable green certificates or renewable portfolio standards focus largely on energy efficiency and have had only marginal impact on technology changes. These market instruments have failed to drive up innovation, especially in the case of new energy-efficient technologies that are in their nascent stage,
 and green technologies that are better but involve higher cost,
 or to enhance dynamic efficiency.
 When placed with an option, private actors tend to prefer cheaper and more conventional green technologies, resulting in lesser innovation in third generation green technologies.
 In contrast, we think our proposal is a way to increase corporate social responsibility without unnecessary tinkering with ordinary market processes. It increases the range of instruments to be analyzed by environmental law and economics scholars and to be discussed in policy circles and ultimately in the legislature.

From a legal standpoint, the mechanism we propose is not unprecedented. The use of forced transfers is not foreign to the law. For example, in Hawaii v. Midkiff, the Supreme Court upheld as constitutional a legislation that empowered tenants to force an ownership transfer upon their landlord.
 The legislation was adopted to ameliorate land concentration problems. Furthermore, in the 19th century, railroad companies were given the power to take private property in exchange for the payment of compensation.
 The goal of the forced transactions in this case was to facilitate train transportation—the cutting edge technology of the time. Compared to these and other historical precedents, our proposed scheme is far less intrusive and controversial. 

That said, we are cognizant of the fact that our proposal constitutes an economic imposition on established companies. One might argue that forcing established companies to accept a call option on the shares of green companies is tantamount to imposing a tax on them, or, more accurately, forcing them to subsidize green production.  There is a kernel of truth to this argument, but it is largely overstated. It is critical to understand that unlike direct taxation, our proposal also creates a meaningful potential upside for established companies. The rub lies elsewhere: the real concern our proposal raises relates to the level of risk to which we expose established companies. Many producers of green technologies are startup companies that face a very uncertain business future. After all, most startups have a short commercial life expectancy and the likelihood of their failure far exceeds that of their success. This concern is real. However, it can be alleviated via the adoption of a simple constraint. The legislation we propose should be confined to green companies that (a) have a proven working technology that has been commercialized; and (b) have been in business for at least five years. The introduction of these twin conditions will significantly reduce the potential risk our proposal poses for established firms. 

Furthermore, we believe that this risk is worth taking given the proposal’s potential upside. A recent study reveals a steep fall of 29% in the 2012 investment figures for green technologies in developed countries. 
 Developed nations and conglomerates within, who have stronger leverage to resolve the problem, are balking from the solution.
 The recorded decline suggests that the time has come to think afresh about the interface between law, business and the environment. 
The adoption of our proposal will have several salutary effects. First, it will facilitate market adoption of green technologies. It bears emphasis that we are by no means arguing that green technology will never be adopted without our mechanism. Rather, we submit that implementing our proposal will accelerate the pace at which green technologies are adopted. It is important to understand that the introduction of any technology—green or not—is an uphill battle. Technological changes are costly for businesses. Even technologies that can clearly reduce operation costs or increase profits may not be adopted on account of short horizons and legal concerns. Specifically, the adoption of unproven technologies may expose companies to production glitches and enhanced liability. Technological changes invariably involve switching costs and uncertainty and these two effects combine to create a certain status quo bias. When the technology at issue is only marginally better than the prevailing technology, profit-maximizing corporations will often decide to pass them up. 

Insofar as green technologies are concerned, the barrier to entry is even greater. Green technologies often fall under the category of “disruptive technologies”
—innovations that may compromise performance in the short term but yield considerable benefits in the long run.
 As Clayton Christensen persuasively argued, established companies have all the incentives of marketplace incumbents: they are reluctant to adopt technologies that challenge existing production paradigms and prefer to hold steadfastly to the dominant technology they currently use.  Moreover, green technologies often produce social benefits—both tangible and ideological—that cannot fully be captured by market prices. In that sense, they present the mirror-image problem of that analyzed by Coase in his seminal  The Problem of Social Cost.
 Giving established business a share in the upside of green companies will make them more welcoming to green technologies and if the upside is large enough, it may even convert them into champions of green technologies. 

Second, and relatedly, having a stake in green technologies will induce the holding companies and their business partners to come up with complementary products and processes. This, in turn, will increase the demand for green technologies and reduce barrier to entries for other environmentally minded businesses. Over time, this dynamic may result in a virtuous cycle that will transform the attitude of the business community to environmentally friendly goods. From a broader social perspective, the gains will be even greater on account of the positive spillovers of green technologies. 

Third, our proposal can go a long way toward leveling the political playfield. To get a handle on this effect, it is imperative to understand that legal and regulatory environments can dramatically affect the fate of new technologies. There is a rich theoretical and empirical economic literature showing that laws and regulations are adopted on the behest of influential business interests to create a barrier to entry for new entrants. The environmental domain is no exception. Established businesses with political clout can effectively bar entry of green innovation. One only needs to think about the obstacles to the introduction of electric cars to see the role of the political system in channeling innovation. The political environment would be very different, however, if incumbent firms had an interest in the success of green companies. The partial alignment of interest our proposal is intended to bring about will amplify the voice of green interests in the political world and will give them meaningful representation in the political process. This, in turn, may result in more environmentally-oriented policies and laws. 

Fourth, and finally, our proposal is superior to various subsidization schemes as it relies almost exclusively on the market. Subsidization of green technologies is not only potentially wasteful of taxpayer money, but may also lead to serious market distortions. Subsidization introduces the risk of favoritism. Politicians may elect to funnel money to their potential supporters rather than to the most meritorious green firms. Furthermore, subsidization decisions are made early on in the technology-development process and under conditions of extreme uncertainty. As a result, even bracketing out concerns about favoritism, subsidization may result in the funding of the wrong companies. The relative low success rate of venture capital funds and other private institutions in picking startups should serve as a warning sign to anyone who thinks that the government will do a better job. Our mechanism, by contrast, stimulates market competition and revelation of information. We leave it to the green companies themselves to decide whether and to whom to put their options. Our proposal fosters true market experimentation by lowering barriers to entry. It does not risk public money. Consequently, it does not impose a cost on the public. 

Structurally, the Essay unfolds in three parts. In Part I, we discuss the legal and business obstacles faced by green technologies. We demonstrate that under the current legal regime, green technologies are unfairly disadvantaged relative to conventional technologies. We argue that this state of affairs is unwarranted and thus requires policymakers to level the playfield. In Part II, we introduce the green option mechanism, explain how it should be operationalized and assess its strengths and weaknesses. We then proceed to compare it to alternative state sponsored mechanisms, such as subsidization, that are commonly used to support socially desirable activities and show that our mechanism is vastly superior. Finally, in Part III, we address potential objections to our proposal. A short Conclusion ensues. 
I. It Ain’t Easy Being Green
Although some people erroneously assume a perfectly competitive marketplace in which new technologies instantaneously replace older ones, in reality, the road to commercial success is long and treacherous.  As a matter of fact, “[m]ost technological innovations do not survive the transition from invention to marketplace success.”
 Innovative technologies, among them green ones, must traverse a host of regulatory and financial obstacles before they are adopted.  In this part, we will enumerate and discuss the legal and economic challenges faced by green technologies. We will demonstrate that green technologies are currently required to compete on a slanted playing; the odds are stacked overwhelmingly against them. In light of this fact, and given the social desirability of green innovation, in Part II, we will propose a way to facilitate the introduction of environmentally friendly technologies. But, first, we would like to elucidate the many obstacles green technologies encounter on their way to markets. 

A. Legal Barriers
Technological competition is a desirable phenomenon, one we most certainly welcome. Technological competition is the mechanism by which older technologies are replaced by newer, more effective, ones. It is important to realize, however, that the process is far from perfect. Tempting though it might be to believe that superior new technologies will always drive inferior technologies out of the market, in reality the opposite might happen. To understand why, it is critical to explore the effect of legal rules and regulations on technological competition. Competition among technologies does not occur in a vacuum. Rather, it takes place in an institutional environment shaped by the law. Law, in turn, may be innovation welcoming or innovation impeding.
 For example, regulations that adopt progressively lower emission rates of greenhouse gases will have the effect of spurring cleaner manufacturing processes.
 Contrariwise, regulations that mandate treatment of toxic waste in a particular uniform way are liable to exert a chilling effect on the invention of new treatment technologies.
 Unfortunately, in the case of the environment, the law often creates barriers to the development and adoption of green technologies. 
 This effect may be intended or unintended, but either way it hinders green innovation.  
1. Grandfathering and Regulatory Lacunas
Over the past several decades, Congress has adopted various measures to protect the environment.
 Foremost among those are the Clean Air Act,
 the Clean Water Act,
 and the Comprehensive Environmental Response, Compensation, and Liability Act.
  These laws set various standards intended to safeguard important ecological amenities and promote environmental goals. At the same time, in response to the demand of powerful lobby groups, Congress introduced several exceptions and riders that undermined the pro-environmental goals.
 The most famous and oft-cited example is the grandfathering of coal plants under the Clean Air Act, which exempted most old coal producing plants from the new performance standards.
 This exemption has proven especially detrimental to public health
 and clean energy technologies. The high cost of compliance with standards set by the Act for new plants prompted plant owners to do whatever they could to prolong the operation of the old coal facilities.
 The dual regulatory regime created by the Act had another undesirable effect: it disincentivized old plant operators to improve their facility for fear that doing so would change the classification of their plants from old to new and subject them to the heightened standards that apply to the latter category.
 
Another disconcerting example is provided by the Toxic Substances Control Act (“TSCA”). Enacted by Congress in 1976, this legislation was supposed to regulate the handling and disposal of potentially dangerous chemicals. Unlike other environmental laws that have been amended over the years, the Toxic Substances Control Act remained frozen in time for about three and half decades. As a result, the standards that apply to toxic substances in the U.S. are out of step with those existing in many European countries.
 To make things worse, the legislation grandfathered in over 60,000 industrial chemicals which were in use in 1976, without safety testing, and allowed chemicals that were developed subsequently to enter the market. According to one report, “in the 34 years since the TSCA was enacted, the Environmental Protection Agency (EPA) has required testing for only 200 chemicals out of the more than 80,000 available for use in the U.S., and has regulated only five.”
 
Grandfathering is also ubiquitous in land use regulations. Zoning amendments usually exempt existing non-conforming uses.
 As a result, land uses that hurt the environment can persist unimpeded for a long time. The regulation of residential and commercial structures also features extensive grandfathering. Local governments typically apply green building principles to new structures. Old ones are typically exempt from complying with heightened energy standards.
  Although retrofitting of old buildings imposes a significant cost on the owner, in the long run the energy savings could more than offset it. Also, if owners of existing buildings were required to comply, it would have created an incentive to come up with innovative and more cost effective techniques to accomplish this result. Yet, local lawmakers prefer to protect homeowners from transitions. Indeed, building codes presented a serious obstacle to green construction, at least in the beginning: “[t]he use of alternative methods, materials, and designs fell outside of the prescriptions in most building codes.”
  As one commentator correctly observed, grandfathering and “[e]xcessive transition relief may also create new barriers to entry in a sector by favoring incumbents; these barriers, once erected, are difficult to remove.”

It is important to understand at this point that laws containing grandfathering provisions are not the worst possible outcome for the environment. Regulatory lacunas could lead to much worse results. Consider the case of coal ash damping. Although scientists are of the opinion that the best way to dispose of coal ash is to bury it in dry landfills equipped with special facilities, the favored disposal method used by the industry is to store ash coal in wet ponds. This method reached public awareness in 2009 when it resulted in a spill that effused “a billion gallon of toxic sludge across 300 acres in East Tennessee.”
 According to one report, there exist over 1,300 ponds like the one in East Tennessee nationwide.
 In the last 30 years, the EPA has been trying to come up with a regulatory framework to address the handling of ash coal, but so far all its efforts fell short.
 In the absence of federal regulation, the matter was left for the states. However, there is consensus among experts that states are ill-equipped to deal with the issue.
 And so, in the absence of effective regulatory oversight, power plants naturally elect to handle the matter in the least costly way for them, even if it comes at a great cost to the environment. Effectively, the current practice of damping ash coal is a typical example of an unaccounted for externality that creates a social cost. This much has been pointed out by law and economics scholars a long time ago.
 A less obvious cost is the chilling effect of this practice on environmental friendly innovation. As long as the power industry can externalize harms onto the rest of our society at no cost to itself, it has no incentive to adopt greener disposal technologies. This, in turn, means that such technologies may never be developed. 

Rigid environmental norms can also result in delayed adoption, or absolute curtailing, of transition to green technologies. For instance, in the baking industry, the EPA requires ethanol emission reductions between the range of 80-95% for any technology to qualify as a reasonably available control technology (RACT). EPA has determined catalytic oxidation to be the only RACT that achieves this rigid reduction limit. The fallout of this is that more innovative and cheaper solutions that do not make use of toxic metals fail to receive EPA approval, despite their reduction efficacy being only slightly lower than the prescribed range. This also results in “close enough” cleaner technologies failing to obtain the commercial testing, demonstration and refinement needed to improve their performance.
 Similarly, the SO2 emission rate limits prior to 1990 created a technology lock-in because many electrical utilities were compelled to use scrubbers, an “energy-intensive technology producing high levels of waste.”
 When these rigid limits were replaced with an overall performance standard, cleaner process technologies could easily replace scrubbers and deliver the same result at almost half the earlier cost.
 Cryptic barriers of this kind are “sticky” because a firm that invests in changing a standard would be opening the market for its competitors too. This acts as a disincentive, stopping them from working towards eliminating the barrier.

Another environmentally harmful activity that has evaded federal regulation so far is “fracking”. Fracking consists of the practice of forcefully injecting fluids into rock cracks in order to release gas out of rock formation and allow it to be extracted. By many accounts, the practice of fracking presents a real risk to our drinking water. In the past, the wastewater that contains a high degree of salt and other harmful minerals was dumped, untreated, into rivers.
 The current industry practice is to store the water in artificial ponds. However, due to leakage, some of the wastewater reached underground wells. According to some reports, the use of fracking has jeopardized the water supply of large metropolitan areas in Pennsylvania and New York. To make matters worse, some contend that the practice induces earthquakes and that the earthquakes in Ohio last year were caused by fracking. Yet, there is no federal regulation pertaining to the practice and the states let the practice continue virtually unregulated for decades. Only recently in response to public outcry, states’ environmental agencies turned their attention to this problem. The case of fracking demonstrates once more that in the absence of comprehensive regulation, industry participants, as narrow self-interest maximizers, will adopt environmentally harmful practices as long as it is cost-effective from their own narrow perspective. This reality bars the development of environmentally friendly technologies. 

2. Tax and Trade Law

Next consider the effect of fiscal laws and regulations. At first blush, tax law appears to be of little relevance to the present discussion, yet, differential tax treatment can be a major factor in determining the outcome of technological competition. This can be best seen in the case of greenhouse gas reducing technologies. There exists broad consensus among scholars that reduction of greenhouse gas emissions is a laudable social goal.
 One would expect, therefore, to see government policies that discourage greenhouse gas emissions. Yet, a careful examination reveals a host of policies that have the opposite effect. For example, our tax code provides a tax break for businesses for the purchase of light trucks, a category that includes, inter alia, sport utility vehicles (SUVs). Light trucks and SUVs consume large amounts of conventional fuels that lead to greenhouse gas emissions. In light of this fact, one would have expected to see higher taxes levied on this category of vehicles. In reality, though, the opposite transpired. As a result, alternative energy sources that are friendlier to the environment were placed at a disadvantage. Moreover, government funding of research on the production of liquid fuels petroleum can erect “barriers to low-carbon alternative fuels.”

Another way in which tax law impedes adoption of green technologies has to do with the rules pertaining to the depreciation of capital investments and the expensing of energy related costs. As Marilyn Brown and Sharon Chandler point out, “[i]n American industry, the current federal tax code discourages capital investments in general, as opposed to direct expensing of energy costs.”
 Specifically, the code sets long depreciation periods, say 15 years, for energy efficient products, while providing for much shorter periods, of only a few years, for expensing energy related costs.
 Consequently, businesses are disincentivized from investing in energy efficient plants and buildings that are not considered “direct” energy expenses under the tax code.
 The divergent depreciation schedules for various investments “lock in” incumbent technologies
 and, thus, retard the rate and distort the path of technological substitution.
 
Trade policies may also impact technological choice. The case of ethanol is an illuminating example. It is commonly believed that biofuels such as ethanol are environmentally friendlier than petroleum fuels. Yet, in the U.S., ethanol is subject to an import tariff.
 Like all other trade barriers, the tariff on importation of ethanol makes it more expensive relative to domestic alternatives, which, in turn, favors domestic fuel producers while harming consumers. The tariff was adopted by Congress to ensure energy independence. But this commendable motivation does not change the effect of the tariff: it makes the purchase of ethanol from cheap foreign sources like Brazil less attractive for American industries. To make matters worse, the U.S. adopted a policy under which a larger subsidy is provided by the government to domestic gasoline blenders than to domestic ethanol manufacturers.
 Together these policies have the effect of lowering the use of ethanol in the U.S. compared to what it could be in their absence.
3. Tort Liability
The design of our tort system presents yet another legal obstacle to innovative green technologies. As Alex Stein together with one of us pointed out, our tort law displays a strong bias in favor of customary technologies and, consequently, discourages innovation.
 To see why, it is imperative to revisit the principles by which liability is assigned under our tort system. Not all activities that result in harm give rise to liability; liability attaches only in those cases in which it is determined that the harm causing activity fails to meet the “socially acceptable” standard.
  What is “socially acceptable,” in turn, is largely informed by custom. In other words, courts routinely appeal to custom in deciding whether defendant was negligent.
 
The centrality of custom in our torts system can be best seen in the context of negligence determinations, where by and large courts tend to equate defendants’ non-compliance with relevant industry customs with negligence. Specifically, courts generally presume that a defendant who failed to comply with safety-related customs prevalent in her industry acted negligently. As the Restatement states: “[i]n determining whether conduct is negligent, the customs of the community, or of others under like circumstances, are factors to be taken into account, but are not controlling where a reasonable man would not follow them.”
 The defendant may, of course, attempt to rebut this presumption, 
 but in many cases, as a practical matter, non-compliance with custom often dooms defendants
 since in the absence of proof to the contrary, failure to comply with the relevant industrial custom, judges are empowered to give a directed verdict on the issue of negligence.

Similarly, custom plays a key role in product liability cases. 
 Here, too, courts use custom as a reference point in assessing whether the defendant’s product design was safe.  A manufacturer’s compliance with the relevant industrial custom is admissible as evidence tending to prove that its product was safe.
 Conversely, a manufacturer’s failure to conform to custom constitutes evidence suggesting the presence of a defect in its product.
 Hence, any deviation from industry customs runs the risk of a finding that the product was defective. These factors are outcome determinative both under “risk-utility”
 and “consumer expectation”
 tests that are used by the courts to decide product liability cases. 

The combined effect of these tort rules is to subsidize conventional practices and technologies. At the same time, the custom rules expose innovators and adopters of new technologies to an increased risk of liability. The heavy reliance on custom and conventional technologies makes it more difficult for green innovation to succeed in the marketplace. The custom rules create a strong evidential association between any damage resulting from the firm’s activities and its adoption of new technologies that break away from the conventional wisdom. Naturally, innovators critically depend on the adoption of their novel products and processes by market actors. Failure in the marketplace means that considerable resources expended on research and development will be lost. The fact that innovative technologies expose adopters to a heightened risk of legal liability serves as a disincentive to choose green technologies over conventional ones.   This means that when a green technology is not better than a conventional rival by a margin that is large enough to offset the heighted risk, it will not be adopted.
 As a consequence, many green technologies will either be produced and fail in the marketplace or not produced at all.

A case in point is green construction. Fear of liability delayed the adoption of green construction techniques. Of particular concern was the implied warranty of quality that applies to construction of new units.
 Initially, there existed significant “uncertainty over whether the construction quality of newly constructed green homes will be measured on the same standards as conventionally constructed homes or (more likely) a much higher standard which incorporates the expectations attendant to “high performance” homes.”
 Similar is the story with innovative water technologies that could completely do away with the use of the air pollutant Perchloroethylene, the main solvent used by the dry cleaning industry. Adoption of cleaner technologies has faced setbacks due to “dry clean only” consumer labelling standards that pre-date current technologies and end up imposing a risk of liability on cleaners that use innovative water technologies.
 
In addition to impeding adoption of green technologies, the custom rules distort the direction of technological progress. The heightened risk of liability for tort damages induces innovators to confine their inventive endeavors to the conventional technological frameworks, instead of focusing upon inventions that can lead to genuine environmental breakthroughs. The dynamic efficiency loss occasioned by the custom rules may be far greater than it seems. By preventing certain inventions from ever being produced, the custom rules deprive society not only of those particular inventions but also of many subsequent innovations. This is especially true in cumulative innovation settings, in which new inventions rely on preexisting ones.

B.  Economic Barriers
Legal barriers aside, green technologies may be passed up on account of pure economic, or business, considerations. Let it be clear that we do not suggest that firms shun green technologies on principle, out of pure animosity. On the contrary, we believe that, in principle, corporations are bottom-line oriented organizations. Accordingly, their tendency would be to adopt any innovation that can increase their profits. Yet, green innovation often displays certain characteristics that may repel conventional firms. Specifically, green innovation often imposes high switching costs on adopters, so it is perceived as riskier than conventional alternatives and it is considered “disruptive” of established business models.
 In the proceeding paragraphs, we will elaborate on each of these effects.  
1. Switching Costs, Decision Horizons and Path Dependency
Recent studies in economics demonstrate that even relatively small switching costs may create strong lock-in effects.
 For example, studies have shown that the need to incur a relatively minor cost of $X in order to switch from one cellular phone provider to another may cause users to stick with their current provider,
 notwithstanding the fact that changing providers could have yielded them considerable long term benefits.
 
In short, the presence of switching cost may doom efficient changes. In the case of green technologies the problem is exacerbated by the fact that the cost of switching from a conventional technology to a greener one may be quite substantial. As a result, even CEOs of companies who harbor an ideological preference for green technologies may elect not to use them. 
To comprehend the potential magnitude of this problem, imagine a power plant that operates on coal or fossil fuels and considers switching to a cleaner source of energy, say, bio-fuels. Changing the underlying production technology would require the proprietor to overhaul its plant. The one time investment necessary to affect the change may very well stop the initiative dead in its tracks, even though it may very well prove itself to be cost-justifiable in the long run. Indeed, this problem may well explain the persistence of coal-operated power plants in the real world.
 Hence, in the absence of legal or financial incentive to switch to greener production, companies will often prefer to stick with the status quo ante and live (and die) with the technology they have been using for years. 
The switching cost effect is compounded by the decision horizons problem that inflicts corporate thinking. The private (and social) benefits of green technologies are often spread out over long periods of time. For example, the switch to a cleaner production technology may yield moderate cost savings every year. In the long haul, these amounts may dramatically increase the profits of the adopting corporation. But, herein lies the rub. CEOs and corporate management typically do not have the same horizon as the shareholders—let alone the rest of our society. Corporations are run by agents seeking to maximize their own self-interest, not that of our society at large. This fact has two important implications for the present analysis. First, corporate decision-making will not take into account environmental benefits that do not contribute to the firm’s bottom-line. Second, corporate management will tend to favor short term performance over long term performance. 
The former point is well known; the latter requires elaboration. In the era of performance based remuneration,
 the management of corporations will strive to maximize short term profits.
 Under the prevailing compensation paradigm, the better the short term performance, the higher the rewards for management. The long term fate of the enterprise is of little interest to the presiding management. This means that the management would be very averse to sacrifice short term profits for long term success. Society’s perspective is very different, of course. Society’s planning horizon is much longer than that of the management and its interests are more varied. From a societal perspective, investments that yield long term benefits should be made by corporations. But society does not get to decide. Hence, some form of intervention that more closely aligns the private interest of management with that of the rest of the society is desirable in this context. 
Finally, transition to a newer, greener technology is severely curtailed even when the switching costs or decision horizons effect is minimal, because of the “path dependent, co-evolutionary” processes through which conventional energy solutions have found entrenchment.
 Large technological systems such as electricity generation, distribution, and end use, have to be visualized as part of a Techno-Institutional Complex (TIC), embedded in a social and institutional setting comprising of other public and private actors, rather than as “discrete technological artifacts”.
 Viewed this way, their initial adoption and continued application are not so much the product of an optimization decision by rational economic actors as much as the outcome of a path-dependence where “timing, strategy and historical circumstances.”
 Once a dominant design survives in the market, firms focus on incremental innovation that locks them into this design and shy away from alternatives that render the design obsolete.
 

The more impactful lock-in though is at the institutional level, because of positive network externalities that make the technology more valuable to users. When there is higher inter-industry dependence on a technology, it is normally reinforced by private commercial institutions that finance the operationalization of such technology, and by educational institutions that disseminate knowledge pertaining to the same. Soon, institutional standards and conventions develop around the technology, in order to reduce or eliminate uncertainties that can hamper its further growth.
 Unions and Industry Associations emerge to represent workers employed in its production.
 Even media opinion and social behavior co-evolve with the technology.
 Finally, all this momentum leads to formal recognition of the technology by governmental institutions. The last phase is particularly locking-in in its effects because it has the potential to “override market forces”, and survive in its initial form “for extended periods” due to the delays and uncertainties inherent in the political process.
 In short, the technology, over time, pervades the larger economic, social and political system, thus gradually but totally resulting in institutional lock-ins. Energy markets are especially prone to technology lock-in because of the perfect substitutability of the end product, electricity, from different technologies. This also prevents new, cleaner technologies from internalizing the value of future learning into the product price.
 
2. Risk Aversion and First Mover Disadvantage
Another significant obstacle to the adoption of green technologies is risk aversion. This factor especially pertains to green technologies that deviate from established patterns. The more path-breaking a technology is the higher the risk that may be associated with it. And, the higher the risk, the higher needs to be the expected reward for the technology to be adopted. Concern with risk is a paramount aspect of the business world.
Yet, it puts new technologies (both green and brown) at an inherent disadvantage relative to technologies that have been used for extended periods of time and improvements on such technologies. Simply put, firms possess much better information on the performance of conventional technology. 
One should not underestimate the risk presented for corporations by new technologies. Technological changes run the risk of various malfunctions. The risk may be big or small, but in the absence of real world experience with the technology it may be very difficult to know. As a result, each firm would rather have another company adopt the technology first. However, since all firms share the same preference vis-à-vis one another, the technology may not be adopted at all. 
The problem may also be stated in a slightly different way: adoption of new technologies frequently creates a first mover disadvantage.  The first adopter of a new technology absorbs the risk of failure for all other market participants. The first mover will have to deal with the cost of addressing the problems that arise over time, especially in the early stages, while its rivals can follow from afar and assess the new technology. The first mover disadvantage is very small when the technology at issue is an improvement of a preexisting technology. But it is very significant when the new technology at issue departs from the accepted paradigm, as many green technologies do. The first mover disadvantage problem is especially acute when implementation of a green technology requires significant investment in infrastructure as is often the case in the transportation sector. 

3. Disruption of Accepted Business Models

In his important book, The Innovator’s Dilemma, Clayton Christensen explained how disruptive technologies can be the bane of successful established corporations.
  Disruptive technologies are cheaper than established technologies. In the beginning, they offer a lower performance alternative to the dominant technology and thus do not appeal to high margin consumers.
 Over time, though, disruptive technologies improve rapidly without a marked cost increase and ultimately they outperform and supersede established technologies.
 Digital photography is perhaps the best example of a disruptive technology.
 

Perversely, dominant firms are especially vulnerable to the emergence of disruptive technologies since they are deeply invested in the established technology and their entire business model is predicated on it. This happens in sequential stages. Scale economies results in significant ‘sunk costs’ in the dominant design, and this is soon followed by learning effects or “learning-by-doing” that leads to improvisation and innovation in the production process. With increased adoption of the design, adaptive expectations arise because of reduced uncertainty in the design. Worse yet, initially the disruptive technology has little “market pull” and, hence, dominant firms are reluctant to switch for fear of losing their clientele.
 Kodak-Easterman’s handling—or more accurately, mishandling—of digital photography provides a sad, yet powerful example of the approach of established corporations to disruptive innovation.
 

While not all green technologies fall into the category of disruptive innovation, many of them do. Green innovation often challenges accepted production paradigms and long standing profit models. After all, it is the very essence of green technologies to offer cleaner, environmentally-friendlier, products and processes that often represent a paradigm shift relative to the predominant technology.
  Consequently, established corporations may initially ignore green inventions and subsequently, as they gain a foothold in the market, even fight them.  The attitude of the American automobile industry to electric cars is a case in point. The idea of an electric car has been floating around for years.
 Yet, it took car manufacturers several decades to warm up to it.
 Auto manufactures whose profit model in the last decades heavily relied on powerful, albeit fuel-inefficient vehicles refused to buy into the concept of electricity-operated cars.
 The fact that electric cars were slower than fuel-operated cars did not help matters.
 It took a massive increase in gas prices and global economic crisis to cause the U.S. car industry to reconsider its approach to electric cars, and even so, it will probably take a few more decades until such cars become the standard.

The challenge green technologies present for established corporations is compounded by the “not our idea” mentality.
 Research in behavioral psychology shows that individuals and corporations tend to over-evaluate their own ideas and under-estimate the ideas of other people.
  Accordingly, corporations that developed the technology that currently holds sway on the market, or even licensed it, may be especially reluctant to give green technologies a try, especially if they were not developed in house. Thus, a chemical plant may steadfastly adhere to environmentally harmful manufacturing processes that it has used for a year, refusing to consider greener alternatives. 
Having reviewed the various legal and business obstacles green companies face, in the next Part, we proceed to introduce a new mechanism that may alleviate many of the roadblocks we discussed and give green technologies a better chance of making it in the marketplace. 

II. What Can Brown Do for You?

All else being equal, from a societal vantage point, environmentally friendly technology should be preferred to environmentally harmful, or even environmentally neutral, technologies.  And in a world with an omniscient beneficent social planner the correct technological choice would be made. In reality, however, technological choices are not made by a central planner. Rather, they are largely left to the market, or more accurately, to the firms operating in it. 

The technology choices of private firms are likely to diverge from the socially optimal choice. The cost-benefit analysis performed by firm is different from that of society at large. As profit-maximizing entities, firms will likely adopt production technology that guarantees them the highest possible expected net payoff, even when the choice is socially suboptimal.  Moreover, firms will adopt profit-maximizing strategies even when those strategies impose cost on society at large.
 Indeed, the indifference toward social costs gave birth to the law and economics movement. Left to their own devices, profit maximizing firms will not take account of environmental harms as long as those do not negatively affect their profits. This misalignment between the private calculus performed by firms and that of society at large is the standard justification for legal intervention in the marketplace. 

Generally speaking legal intervention can take the form of a stick or carrot.
 The paradigmatic example of the former is regulation. Regulation tends to be negative in nature. It proscribes actors from taking certain action under the threat of legal punishment.
 Private litigation is another form of a “stick.”
 The norms of private law make certain deviations from socially desirable standards actionable and entrust private litigants and courts with the task of disciplining violators.
 Alternatively, society may use “carrots” to induce actors to behave in socially desirable ways. An oft-cited example of a “carrot” is a subsidy.
 A subsidy consists of a direct or indirect transfer of money from the public fisc to a private actor to reward a certain behavior. Tax breaks
 and prizes
 may be used to the same effect. 

In the paragraphs to come, we present a novel mechanism – the Green Option – that falls outside the conventional tools used by lawmakers to channel the behavior of market actors. Our mechanism is uniquely designed to harness the profit motivation of firms to facilitate the success of green companies. Moreover, the implementation of our mechanism requires a fairly minimal intervention in the operation of markets and no ongoing monitoring. 
A. The Green Option
The discussion in Part I demonstrated that green technologies face a myriad of legal and market barriers. Although we clearly do not suggest that established firms are directly responsible for erecting these barriers, it is clear that such firms can facilitate the introduction of green technologies and contribute to their success in the marketplace. Indeed, small companies that produce environmentally friendly inventions can dramatically benefit from partnering up with larger, more established, firms. The advantages that strategic business partners offer to small, startup firms are real and significant and can be the difference between success and failure. 

Naturally, in light of the difference in market positions, there exists a large disparity in the bargaining power between established and startup firms. As a result, it is the large established corporations that get to decide whether to give a chance to green technologies, and if so, under what conditions. Under the extant regime, large corporations are under no obligation to endorse environmental innovations, and green companies can do little besides hoping that their products offer cost-savings sufficient enough to attract the attention of their larger peers.  Society at large, currently, plays no part in this dynamic, despite its unequivocal interest in promoting environmentally friendly products and processes. 

Yet, society need not stay on the sidelines and hope that the market will yield socially desirable outcomes, especially when so much is at stake and the market is imperfect.  A simple change in the law can go a long way toward transforming the current reality and give green innovation a much better chance at market success. Specifically, we propose that green companies will be granted the power to transfer a call option for 5% of their shares to an established company of their choice. For the purpose of our proposal, any publically traded company will be considered an established company. The option will be granted to the established company for free and its exercise price will be set to equal the value of the green company’s share at the time of the transfer. It will be open for a period of 5 years. However, unlike the case with standard call options, the receiving company will not be able to simply allow the call option to expire at the end of the five year period. Rather, it will be forced to exercise the option at that time. We call this policy tool “the green option.” 

A numerical example can illustrate how the green option would work. Assume that on August 1, 2012, ClearTech Inc. wishes to take advantage of the green option by transferring a call option for 5% of the company—or 1,000,000 shares to BrownWater Co. At the time of the transfer, the value of each of ClearTech’s shares was estimated at $2. The transfer of the option will not expose BrownWater to an immediate financial liability.  BrownWater receives the option for free. It will only have to pay the exercise price -- in our case, $2 per share -- when it decides to exercise the option. For simplicity’s sake, we will assume that BrownWater chooses to wait the full five years and exercises the option on August 1, 2017. At this moment, it will have to pay $2 million (2x$1,000,000) to GreenTech. If the value of GreenTech quadrupled between 2012 and 2017, such that each of its share is now worth $8, then BrownWater will have netted $6 million.
 If, by contrast, the value of each of GreenTech’s share dropped to $1 by the exercise date, then BrownWater will lose $1 million.
  

The proposed mechanism creates a partial alignment between the interests of established and green-technology companies. Its point and purpose is to give established companies a financial stake in green technology and then harness their profit motive to promote the technologies in which they are invested.  By empowering green companies to transfer an option on their stocks to establish businesses, we will allow them to forge strategic partnerships with established corporations. Such strategic partnership could be invaluable for green companies. 
  Indeed, they may well make the difference between success and failure in the marketplace. 


Having a financial stake in a green company will prompt established businesses to promote the environmental technologies offered by the smaller startup firm.  And although the profit (or loss) the established firm stands to gain (or lose) from the green venture may be small by comparison to other revenue streams it generates, we can make it significant enough so that it cannot be ignored even by successful large firms. It should be noted in this context that recent research in behavioral psychology demonstrated that even relatively small financial incentives may have a profound effect on behavior and decision-making.
 In line with this finding, we believe that by making established businesses stakeholders in green technologies, lawmakers can transform their attitude toward such technologies and turn them into agents of social change.


As far as green companies are concerned, our mechanism creates a win-win situation. Our proposal gives green companies complete discretion to decide whether to take advantage of the “green option.” From the vantage point of the green companies, the mechanism we propose is completely optional. Green companies can decide to use it or forego it, depending on their particular circumstances. A green company that prefers to “go it alone” or one that already has a strategic partner is at liberty not to use the mechanism. By contrast, a green company that can benefit from transferring a call option to an established business will have the unilateral power to do so. In effect, the green option adds another possibility to the menu of legal powers available to green companies,
 without taking anything away from that menu.  Since there are significant differences among green firms in terms of their business models and financing potential, we expect that some of them will take advantage of the new power we bestow upon them while others will not. In other words, green companies will self-select whether to use the new legal option and a separating equilibrium will result.


The same cannot be said about established firms. From the vantage point of established firms, the green option constitutes an imposition. It forces them to take an interest in an environmental company or technology that they may not have invested in otherwise, or may have taken under more favorable terms.  Hence, although our proposal creates a potential upside for the established firm, it is undeniable that the upside is accompanied by a risk. In defense of our proposal, it must be said that we have come a long way from the laissez faire ideology that dominated political thought at the end of the 19th and beginning of the 20th century.
 Today, firms must comply with multiple laws and regulations that restrict their freedom of choice.
  


Nonetheless, in order to protect established firms from potential opportunism on the part of green entrepreneurs, we introduce two important limitations on the power of green companies to use the green option. First, in order to reduce the risk to receiving firms, we propose that the green option will only be available to startups that have been in existence for at least 5 years and have commercialized their core green technology. The point and purpose of this limitation is to filter out the startups that carry the highest risk of failure, those in the first few years of their existence.
 In addition, we would make the green option available only to companies that produce the green technology they developed—or put differently, commercialized it. The commercialization requirement is important for two reasons: it reduces the risk to the receiving company and it enhances the likelihood of a future benefit to society at large.
  The commercialization requirement is important for another reason: commercialization signals seriousness and that the green investors are really committed to their venture.

Second, we would exempt established firms that have already voluntarily partnered up with green companies or developed a similar green technology “in house” not to take the green option.  These companies will, of course, be at liberty to make an additional investment in green companies should they choose to do so. But they will be under no legal obligation to accept the green option if it is offered to them.  The point of our proposal is to get as many established companies as possible involved in the promotion of green technologies. Companies that chose to invest in green technologies on their own accord already bear their fair share of the burden. In addition, the proposed exemption has the salutary effect of incentivizing firms to actively search for the most promising green technologies and invest in them, rather than sit passively and wait until an environmental startup forces them, under the terms of our scheme, to take a financial interest in it.    

B. Taking Stock

The implementation of our proposal will yield several important benefits for green companies, as well as for society at large. We will conduct our analysis of these benefits from three different perspectives: a business perspective, a political perspective and a societal perspective. 

1. The Business Perspective

Forming a strategic allegiance with an established business may dramatically increase the odds of success for green companies. Once a green company transfers an option on its shares to an established business in accordance with our proposal, the receiving company will have an incentive to see the green company succeed.  Moreover, since our scheme correlates the payoff to the established company to the success rate of the green company, it incentivizes established businesses that receive a green option to use their market position to promote the green technology in which they are invested. 

Established businesses can help green companies in several important ways. On the most basic level, they can provide economic advice and guidance. Drawing on their own experience, connections, and business acumen, large corporations can help startups avoid critical mistakes. They can also instruct as to how to allocate existing resources more efficiently and how to raise new funds.  Receiving free advice will generate another benefit for green companies: it will enable them to save funds that they might have otherwise spent on buying consulting services. 

Sharing information and knowledge is not the only means by which established businesses can help green companies. They can adopt the green technology at issue and use it in their own operations. Doing so will obviously create revenues for the green company.  Equally important, it will give the green company an invaluable opportunity to test the technology and to show that it works in the real world. Moreover, such a move will send a signal to the market about the quality of the green technology.
 The signaling aspect is especially important in this case since the established company is presumed to have superior information relative to the rest of the market owing to its special relationship with the green company and because the signal in this case is very costly for the established business.

Finally, large corporations can help green startups gain foothold in the market by introducing them to their clients, financiers and other business partners.  Establishing a new business relationship will be particularly easy if the established corporation chose to adopt the green technology in its operations. But even if the established corporation decided not to use the green technology, it should be able to open new doors for the green company for two principal reasons. First, under the terms of our proposal, the established company could turn down the offer of the green company and invest in an alternative green technology. The fact that it chose not to do so means that it sees real potential in the green company whose option it has taken. Second, after the option has been taken, the fates of the two corporations become intertwined. Failure by the green company may have adverse consequences for the established firm, as well as for its suppliers, clients and business partners. As a result, all the businesses that work with the established firm have an indirect interest in the success of the green company. 
The benefit flow is not a one-way street as even established firms can immensely gain from collaboration with green companies and technologies.
2. The Political Perspective


Established businesses can also affect the legal and regulatory regimes that govern the different businesses. Public choice theorists have long analogized the political arena to a market environment in which goods and services are bought and sold. The pioneering work of public choice theorists, such as Gordon Tullock,
 James Buchanan,
 Sam Peltzman,
 Gary Becker,
 and Anne Krueger,
 famously suggested that government services are sold by politicians to private bidders.
 Subsequent empirical studies validated the main predictions of the theory.
 Large industry participants can use their wealth to secure favorable legislation and regulation, or, conversely, to pass legislation that adversely impact their competitors.
 Successful firms, in other words, must establish presence in the political arena.

Small startup firms do not share a similar ability to affect the political process for two main reasons. First, they don’t have the financial wherewithal to secure legislative and regulatory changes.
 Put in stark terms, small companies simply cannot afford the “price” politicians require for their services. Accordingly, many environmental startup firms have no voice in the political process. They must live and die by the laws and regulations designed by their larger, more established, peers without any meaningful ability to stop them from being enacted or affecting their content. 

Second, as Jill Fisch demonstrated, a one-time political donation cannot get a firm a say in the political process.
 Rather, firms gain political clout through multiple iterations with politicians that occur over an extended period of time.
 Corporations must establish bonding and trust with political actors before they can turn to them for help.  This requirement puts new corporations at a serious disadvantage relative to more established ones. Even if a new corporation decides to make a campaign contribution in an attempt to amend the prevailing regulatory regime it is unlikely to find a political actor who will be willing to play along. 


The political fortunes of a small corporation can dramatically change if it can find a larger corporation to take it under its wing. In this case, the more established business could use its political and financial capital to watch out for the interests of the small firm and ensure that they get adequate representation in the political arena. By effecting a partial financial alignment between the interests of green corporations and established businesses, the implementation of our proposal will provide the latter a meaningful incentive to support environmentally friendly regulation or, at the very least, not to oppose it.
 

One may wonder whether our proposal gives the established business a sufficient monetary incentive to mobilize its political allies in favor of the relevant environmental cause.  We can think of three responses to this concern. First, as we explained, in many cases all that is required from the established corporation is not to block (or effectively veto) pro-environmental regulation and even a modest financial interest should suffice to achieve this result. Second, under the current political environment, there exists significant political goodwill to promote environmental causes. Consequently, the cost of mobilizing pro-environmental initiative may be much lower than the cost of opposing them. Third, and most importantly, often the relevant level for intervention is the local level of government. Many of the regulatory standards that apply to construction, transportation and energy, are set at the local level,
 and affecting political decision-making on the local level is far less costly than attempting to influence lawmakers on the state or nationwide level.  

3. The Social Perspective

As we explained, society has a clear interest in protecting the environment by avoiding unnecessary environmental harm.  This social goal implies, at the very least, that legal policies that impede green innovation should be repealed in order to give green innovation a chance to compete on a level playfield. For the reasons we discussed, however, removing the legal obstacles will fall short of achieving this objective on account of the business barriers to green products and technologies.

One could suggest at this point that the best way to level the playfield is to subsidize green technology.  After all, green technologies confer a benefit to the public and hence it makes sense for the public to fund them. We would caution against this superficially alluring solution. In fact, we contend that our proposal is clearly superior to subsidization. There are several problems with the subsidization solution. First, any subsidization scheme gives rise to a Herculean information challenge. Even if all politicians were benign and well-meaning, which is clearly not the case in the real world, they would still need to overcome two dual informational problems prior to adopting a subsidization plan: they would need to decide which green technology to subsidize and by what amount. Failure to make both decisions correctly will distort competition among green technology companies by channeling excessive amounts of public funds into the wrong hands. However, given the early stage at which subsidization decisions ought to be made and in the absence of market feedback, the government cannot possibly make the correct decisions. 

Second, once we move from the ideal world of Pigouvian government that only acts in the best interest of the public to the real world in which at least some politicians seek to maximize their narrow self-interest over that of the public, the shortcomings of subsidization rush to the fore. There is a voluminous literature documenting how politicians use subsidies to benefit their supporters, rather than the public at large.
 In light of our past experience with subsidization, it is highly unlikely that the resources will be allocated optimally, and, worse yet, a considerable amount of money will be squandered in the process as private corporations will engage in fierce, albeit unproductive competition, for the subsidies doled out by the government.

Third, and finally, subsidies come from the public fisc. They use up money that could have been used to advance other important public goals.  Alternatively, the government could raise the funds necessary to subsidize a certain economic activity by raising taxes. However, politicians are highly disinclined to levy new taxes on the public or even to raise existing ones. Furthermore, it bears emphasis that taxation creates its own economic costs, including a considerable deadweight loss.

Our solution, by comparison, sidesteps the main problems that attend subsidization. Our solution relies on the market rather than on the political system. Although markets are far from perfect, they have several critical advantages in the present context. Markets do not only allocate goods and services to their highest value users; they produce valuable information in the process.
 Furthermore, market competition is the best way we have of ensuring the success of the best technologies.
 Over time, competition tends to select the more efficient technologies and channel resources in their direction. Our proposal provides a helpful illustration of the advantages of competition. Under our proposal, established businesses can turn down a green option as long as they have invested in rival green technology. The opt-out mechanism that is built into our proposal enhances competition in two related ways. First, it gives established business an incentive to educate themselves about the green technologies that are available on the market and actively search for the best ones. Second, it gives green companies an extra motivation to improve their processes and products. Under our proposal, green companies cannot get complacent and rely on the green option to bail them out because if their technology is not good enough, established businesses will turn down the option and invest instead in a superior technology of another company. 

A final advantage of our proposal is that it does not require public spending. Consequently, it does not give rise to the familiar political economy objections that attend subsidization. First and foremost, it does not raise the specter of corruption. By preserving open market competition, we make sure that all investment decisions will be made strictly on the merits. An established business that invests based on favoritism will quickly lose its investment and be disciplined by the market. Second, our proposal frees up public money for other important purposes. It will bestow a benefit on the public without exposing it to any significant cost.
 Thus, from a societal perspective, there are weighty reasons to favor our proposal over subsidization. 

III. Addressing Potential Objections: Should our Proposal get the Green Light?
In this part, we would like to address several potential objections to our proposal. We believe that in addition to the more specific objections that we explored in Part II as we were laying out our proposal, one can come up with three more general objections. First, one could argue that the concept of “green technology” that lies at the core of our proposal is too vague and as a consequence our proposal may be subject to manipulation. Second, one might contend that the government has no business intervening in the operations of private corporations and should certainly stay out of their investment decisions. Third, and finally, one may wonder why focus on the environment when there are other worthy social goals that may be equally important.  We take on these objections in order. 

A. What’s Green?
The first objection to our proposal centers on the concept “green technology.” Adopting a cynical perspective, one could argue that under a very lax definition any technology can be defined as “green.” 
 After all, green technologies are not self-identifying and what is environmentally friendly is open to debate.
 If this is the case, established businesses can easily manipulate our system by investing in any technology. 

While the concept of green technology is central to our proposal, we do not consider the problem insurmountable. In fact, we posit that there is a simple fix.  The task of defining what technologies are green is not nearly as daunting as one might think. In our opinion, the task of defining what constitutes a green technology should not be performed by the government. Rather, it should be left to the market, or more specifically, to private certification organizations.
 Such certification organizations need not be invented or created; they are already in existence. At present, there are several certification organizations that award green certification marks to businesses that meet certain predetermined criteria.
 Those certification organizations can also be relied upon for the purpose of implementing our proposal. Only companies who receive a green certification mark from a reputed certification organization would be entitled to use the green option. 

At this point, one may wonder what would stop corporations that seek to evade our scheme from establishing a new certification organization that would award bogus green certification marks to businesses that do not deserve to receive them. Once again, we are unfazed by this possibility. There are two simple ways to stem concern with strategic abuse. The first way is to adopt a rule that only certification organizations that have been in existence for 10 years or more prior to the adoption of our proposal would have the power to award green certification marks. The imposition of this limitation would preemptively bar attempts to rig our system by establishing fraudulent certification bodies. 
While we are mindful of the fact that there will be a certain time lag between the adoption of our proposal into law and its use in practice, the lag should be much shorter than 10 years. As a result, even established businesses that are ideologically opposed to our plan will have to act in accordance to it and invest in green technologies. After that point, they will no longer be motivated to try to manipulate the system. 

A second possible response to the possibility of manipulation is to get the government involved in an overseer capacity. Specifically, the government can be given the power to decide which certification organizations can be trusted with the task of awarding green certification marks. It bears emphasis that the government will not be required to select a single certification organization for the purpose of implementing our scheme. On the contrary, under our vision, there will be multiple certification organizations that will compete among themselves. This way, no single certification organization will be able to charge monopolistic prices to green technology companies. The role of the government should therefore be limited to that of a gatekeeper: it should ensure that fraudulent certification organizations do not take advantage of the system. 

Of course, the two aforementioned mechanisms could be combined. The government, in performing its role, can prescribe that only certification organizations with an adequate past record and a sufficiently long history of operation will be eligible to award the green technology certification mark. Together, these steps should suffice to assuage the risk of abuse, especially if these measures will be backed by criminal penalties and civil sanctions on manipulators. 

B. Whose Green?
Another possible objection to our proposal is that the government should not intervene in the decision-making processes of private corporations. Corporations, so the argument goes, should not be burdened with the task of furthering social goals. The goal of corporations is to maximize profits for stockholders and not worry about the public at large. Of course, corporations could be regulated in order to prevent harm to third parties, but they should not be required to affirmatively promote social goals that include environment.  In sum, the argument can be summarized as follows: corporations should worry about the “green” in their shareholders’ bank accounts and not about the green in nature. 

We find this objection somewhat anachronistic. This is not the place to rehearse the entire normative debate on corporate responsibility. Nor is it necessary to do so here. We live in the age of regulation.
 No economic activity is completely immune from the government’s regulatory powers.
 Nor should it be. In a society where most resources are in private hands and actors have extensive discretion to use them as they please, it is necessary to impose certain constraints on market transactions in order to ensure that they do not lead all of us astray. 

Nor is it true as a factual matter that the government can only regulate to prevent harm, but cannot use its regulatory powers in order to secure a benefit. Moreover, the distinction between harm prevention and benefit conferral is not very useful in the environmental context. For example, when the government regulates the use of environmentally sensitive amenities in order to prevent their destruction is it employing its regulatory powers to prevent harm or to secure a benefit? There is no obvious answer to this question.  But there is an even greater problem with the harm/benefit distinction. One may wonder why we should wait until the environment is actually harmed – possibly, irreparably -- in order to impose regulation, instead of preempting the problem. After all, if protecting the environment is a worthy goal, what is the point of waiting until harm occurs? Indeed, in the Eminent Domain context, courts have abandoned the distinction between harm prevention and benefit conferral and have allowed the government to impose far-reaching restrictions on the use of environmental resources without requiring it to pay compensation to the owners.

One may nonetheless argue that our proposal “goes too far” in that it forces established businesses to take a stake in green companies. We disagree. We do not view our proposal as particularly extreme or invasive. The law constrains corporate behavior in a myriad of ways. The law controls information disclosure by corporations,
 prescribes compensation methods
 and mandates certain governance structures.
 In certain cases, the law goes further and limits the investment choices of certain financial establishments, forcing them to avoid investment opportunities that involve excessive risk.
 It is noteworthy that in response to the 2008 economic crisis a growing number of theorists proposed that such limitations be used more extensively.
 True, our proposal differs from existing restrictions in that it imposes an affirmative investment obligation on established businesses. However, it is would not be the first time that the law imposes an affirmative duty on corporations. Many of the legal rules that pertain to information disclosure, compensation methods and corporate governance impose affirmative duties on corporations. 

Moreover, we do not think that much should turn on the distinction between affirmative regulation that requires performance of certain acts and negative regulation that requires abstaining from certain activities. Rather, it is the nature and the extent of the interference that should matter. Our proposal represents a relatively modest encroachment on the autonomy of established corporations. Obviously, it requires large corporations to take a stake in smaller green companies. But it leaves large corporations extensive freedom in deciding in which green companies to choose. Furthermore, it does not entail a considerable interference in the business activities of the receiving firm. Nor does it expose the receiving firm to a high level of risk. 

Finally, we would like to note that there are many examples of legal mechanisms that incorporate call (and even put) options. The most famous example is the government power of Eminent Domain.
 The government essentially holds a call option on all private property.
 It can exercise this option as long as it meets the “public use” use requirements and it pays the owner “just compensation.”
 Interestingly, the government exercised its takings power to further distributional goals
 and spark economic growth,
 and the Supreme Court approved these exercises of the taking power even when the title to the taken properties was transferred by the government into private hands. More importantly, perhaps, there exist multiple examples of legal rules that grant call and put options to private actors.  In the 18th and 19th century, many states adopted “mill acts” that empowered private actors to condemn land suitable for the operation of mills.
 Also, in the 19th century, railroad companies were empowered to take private property in order to facilitate the construction of tracks.
 But the use of options is not merely a thing of the past. At present, the laws of many states resolve encroachment disputes by granting the encroached upon party a call option on the projecting structure, or a put option that enables her to force a sale of the encroached upon land to the encroacher.
 In sum, our mechanism will be breaking no new grounds as far as the use of options in the law is concerned. 

C. Why Green?
A final objection to our proposal centers on our focus on environmental goals. After all, there are many other worthy social goals that policymakers should strive to advance. Why then should the environment take precedence over other important social goals? For example, why shouldn’t we force corporations to invest in health related innovation or education institutions, rather than in green technologies? 

Actually, we do not disagree. We do not presume to provide a cardinal or even ordinal ranking of social values. Such an undertaking is clearly beyond the scope of this Essay.  This does not mean, however, that our proposal should be rejected. Quite the contrary. First, the fact that there may be difficulties in ranking social goals must not create governmental impasse. Those difficulties do not allow the government to sit idly and refrain from promoting any social goals. 

Second, and most important, although our discussion focuses on the environment, the mechanism we developed in this Essay may be used to further other socially important goals. Indeed, it can easily be extended to other contexts. Specifically, lawmakers can agree on a list of goals they wish to further—without ranking them—and empower small enterprises that promote those goals to harness the help of large businesses by giving them call options.  Of course, in this scenario, large corporations will only be required to engage in the advancement of only one social interest. Hence, large establishments will have to choose which social goals they prefer to promote, with their choice being motivated by profit.
Viewed in this light, our proposal may hold the key not only for the advancement of environmental goals, but also of other important values. Clearly, one should proceed with caution. Our mechanism will not work in all settings. For example, the education sector is populated by many non-profit organizations. Clearly, our mechanism is not suitable for non-profits. Furthermore, it is necessary to examine carefully the costs and benefits of involving large businesses in the furtherance of every social goal. Also, alternative methods should be weighed in every case. In the education context for example, taxation and public funding may yield better results than our mechanism. More generally, we do not argue that our mechanism will always work. Nor do we argue that it will always outperform the alternatives. We do claim, however, that our mechanism should be added to the list of options available to policymakers and should be implemented in appropriate circumstances. 

Conclusion

In this Essay, we introduced an innovative market-based mechanism intended to advance environmental goals. Our contribution can be seen as an answer to a call from environmental economics to supplement the use of familiar environmental policy instrument with a targeted ecologically oriented technology policy.  Our mechanism employs option theory to give established businesses a financial stake in the success of green technologies. 
Going against the conventional wisdom among corporate law scholars, our analysis demonstrated that markets may be harnessed to advance broader social goals.  Furthermore, we showed that market oriented mechanisms can be superior to government based incentive schemes. Markets have several obvious advantages over subsidization or conventional modes of regulation. Markets produce valuable information about the quality of products and services as well as about prices. Moreover, the market process aggregates social preferences better than regulators can ever do. Finally, the market process sidesteps the political economy problems that plague political decision-making. Despite the obvious advantages of markets, they are rarely used to advance social goals. In our opinion, this is an anomaly. 
An important lesson from our analysis is that the profit motive of corporations can be put at the service of broader social goals. The challenge for policymakers is to adopt the right incentive scheme that best aligns the narrow self-interest of firms with the broader societal interest. In this Essay, we explained how it can be done. All it takes is a change in the way we think about our institutions and the goals they are supposed to achieve. 
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