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Abstract
Since their invention in 2007, green bonds have become a key mechanism by which money is channel into e


nvironmentally beneficial projects. However, questions about what, exactly, is ‘green’ about green bonds remain open. This lack of consensus represents one of the major obstacles to continuing the scale-up of green debt. To explore the challenges of ascertaining and communicating potential environmental benefits, this article explores the range of institutions involved in the origination and distribution of green bonds. It does so by conceiving of the connections between these institutions through the communication of risks, both financial and environmental, as the infrastructure of green bonds. The relative complexity of this infrastructure compared to that of ‘vanilla’ debt, owing to the added nodes in risk infrastructure because of the environmental side, is one of, if not the, most significant challenges. The article includes a visualization of this infrastructure of risk, demonstrating moments in which risk is originated, combined, partitioned, and held. The paper concludes with brief reflections on the utility of conceiving of the green debt value chain as the infrastructure of paired environmental-financial risk.  

Introduction
Over the last decade, green bonds have emerged as a key financial mechanism for channeling investment into climate change mitigation and adaptation. From their creation by the European Investment Bank in 2007 until through 2014, green bonds were a niche financial product issued primarily by multilateral development banks to support green lending programs. EWhile promising, early green bonds lacked standardization and wider awareness, inhibiting widespread uptake. However, the asset class has enjoyed explosive growth over the last three years, as corporates, municipalities, and now sovereign issuers have begun issuing debt with an explicitly ‘green’ label label, and discernible best practices have begun to emerge. From a fringe position, green bonds have begun come a critical tool for channeling private sector substantial capital into environmentally-inflected friendly projects, particularly around renewable energy and energy efficiency. Issuance surged to around US$80nearly  US$100 billion in 2016 ( (Thompson-Reuters 20176). 

While recent growth in green bonds has been impressive, some observers fear the asset class is entering a ‘valley of death’ (Lazarova 2016), as investors with an appetite for green debt become satiated. There is also a concern that metrics for communicating ‘greenness’ – both environmental benefits and the risk that those benefits will not be achieved – are not sufficiently developed or standardized to scale the market as its proponents envision. One way this challenge to scale manifests is unevenness in the use of green bonds across different jurisdictions and industries. This unevenness is due, in part, to variations in pre-and-post-issuance reporting of intended/actual use of either proceeds or environmental benefits achieved. This means that various actors throughout the investment process don’t necessarily receive sufficient information on the environmental risks that are commodified in green bonds (see Tripathy, 2017). Thise following paper examines how risks, both environmental and financial, are quantified, communicated, combined, and distributed throughout the green bond value chain, focusing especially on environmental certification and credit ratings as twinned practices of risk evaluation. It contrasts the degree to which these evaluation practices are commensurable, and so intelligible, to different actors throughout the value chain. To demonstrate the way that financial and environmental risks are originated, partitioned, distributed, and held, the article offers a visual schematic of risk creation and transfer over the life of a green bond. The schematic highlights the moments at which environmental and financial risk diverge or must be sutured together. These moments represent opportunities to commodifytize these increasingly inseparable risks in a financial form. They also complicate matters for buyers who are unused to evaluating environmental criteria or who face regulatory definitions of fiduciary responsibility that make the incorporation of ESG criteria into investment decisions challenging.    	Comment by DCW: Does this sentence split retain the original meaning? It was confusing as one long sentence.	Comment by Patrick Bigger: Works for me!

Conceptually, the article starts with the supposition that all financial products represent quantified and priced risk, partitioned and rendered fungible through specific practices up and down the value chain (Dean 1998). That risk is then communicated through key indicators and transferred to others by public reporting on the ‘green’ components of a given bond and contractual arrangements, from standard underwriting and bookrunning to post-issuance green auditing. These social artifacts and their practice comprise the infrastructure of risk in green debt: environmental risks are packaged with financial risks in any given green bond, creating different practices whereby risk is transferred to different sets of actors.

TWithin the construction of this ‘risk infrastructure’ islies both the primary opportunity and challenge for the growth of the green bond market. The quantification and communication of financial risk through pricing in debt are thoroughly mature and widely agreed upon, signaled most explicitly by the role that credit ratings play in the pricing of debt. While green bonds are generally used to fund specific projects or types of projects, the risk of default is (for the most part[footnoteRef:1]) based on the full balance sheet of the issuer (Cochu et. al 2016). This makes the evaluation of financial risk relatively simple for buyers of that debt, and hence straightforward to manage (Arjaliès, 2015). However, the evaluation of environmental risks in green bonds, both material and reputational, remains an evolving set of practices. There is no consensus on the best way to ascertain the possibility that green goals will not be met. Nor are there agreed upon sanctions in the event of ‘green default’ – there is not even agreement on whether there should be formal sanctions at all. Various standards bodies, financiers, and governments have devised systems for assessing the environmental bonafides of an issuers’ approach to green debt, resulting in a fragmented landscape of risk evaluation practices, and hence an incomplete infrastructure of risk origination, distribution, and management. Environmental standards also differ widely across jurisdictions. Even reporting within the same standards regime may be irregular depending on the detail available through audit reports. The communication and distribution of environmental (and twinned environmentalgreen/financial) risk may therefore not be uniform even where one might expect convergence. [1:  Though other kinds of debt, including asset backed securities, that are not based on the issuer’s entire balance sheet, are becoming increasingly common. ] 


While understandable in a new asset class, the lack of harmonization is a problem for some issuers, as it imposes transaction costs beyond simply the money needed verify a green bond. In turn, this limits the number of entities who label their debt, and so slows the overall pace of market development, including standardization of metrics. Much of this challenge is rooted in the integration of risk into green bonds.	Comment by DCW: Is this fair? It would be nice to have a short lead-in to the next section.	Comment by Patrick Bigger: Sure!

The Intricate Practices of Risk Integration 

I argue that the evolution of climate bonds is indicative of the challenge of folding two different kinds of risk into new debt products, representing the commodification of financial risk and a failure to achieve environmental objectives. Because green bonds are both a relatively simple, well understood debt instrument and an environmental derivative at the same timein need of scaling, the challenge of rendering them a standard and standardized asset class turns on the numerous steps of risk origination, transfer, and holding (Tripathy 2017).

Simply put, green bonds are conventional debt instruments used to finance environmentally friendly projects. These projects are often explicitly tied to climate mitigation or adaptation, but there are seemingly limitless possibilities for environmental application. This basic premise is why green bonds have potential to be a critical asset class for financing green transitions: they are familiar to the investment world.

The origination and trading of debt instruments is among the most foundational financial practices in the modern economy. Global outstanding debt hovers around US$100 trillion – the largest reliably quantifiable asset class in the world. As supporters of green bonds are keen to point out, capturing just a fraction of this debt with a few tweaks to current practices could address the myriad environmental funding gaps (e.g. renewable energy, urban infrastructure, or even biodiversity conservation). In contrast with many of the exotic environmental derivatives that proliferated since the 1980s, such as carbon markets or wetlands banking, green bonds can be easily explained to investors. Nor do they hinge on key politically-defined metrics (e.g. additionality), making them less prone to regulatory capture (Drew and Drew 2010).  But despite their relative simplicity, green debt is more involved than conventional “vanilla” bonds.  

Green bonds foreground environmental benefits, which is both the premise of the asset and the primary challenge to scale. Making the “green” risks embodied in each bond easily intelligible and subject to evaluation in the same way that financial risks are requires new metrics. Thus, risk evaluations must be developed that are simple enough for integration into fixed-income managers’ matrixes but detailed enough to satisfy environmental campaigners, government regulators, and financial industry backers. If the links between a bond and environmental benefit appear tenuous to investors, then the potential for perceived greenwashing looms large. This does reputational damage not only to the issuer, but also the environmental verifiers and auditors, the underwriter(s), and the holders of the debt. It also damages the reputation of labeled green debt as a whole, potentially further hindering further scale-up[footnoteRef:2]. On the other hand, if reporting standards are perceived as onerousoverly rigorous – and in the absence of any aggressive regulation – issuers will forego the transaction costs of green labeling and potential purchasers will stick with easily intelligible, but perhapsotentially environmentally harmful, vanilla debt. This disconnect has led some issuers that might be expected to issue green debt to forego the label (e.g. Danish utilitieswind developers, UK rail operators), avoiding added transaction costs and trusting that environmentally-conscious buyers will proactively seek appropriate opportunities.  [2:  All that fallout can occur from perceptions, to say nothing of the lack of regulatory enforcement mechanisms in the case of actual “green default.”] 


In this article I explore what we might think of as the constitution of green bonds as an asset class that packages environmental and financial risk together in a particular way. The raison d’etre of these practices, like environmental assessment methodologies, pricing structures, and secondary market indices, is to facilitate the origination, comingling, holding, and trading of environmental and financial risk. The commodification of risks is conducted through these practices with the goal of realizing financial returns while simultaneously rectifying environmental crises. That is, green bonds represent a (largely) private sector endeavor to come to terms with the historical tendency to treat nature as a free gift to capital, instead pricing environmental risk into existing financial products. In this paper, I consider how this risk infrastructure is constructed in rather abstract financial space. I also look at how this market and its infrastructure conceptualize and circulate risks, especially considering through two evaluation practices – environmental certification and credit rating.	Comment by DCW: Seems like something is missing in this sentence? (Even as previously constructed, it was missing a verb.)	Comment by Patrick Bigger: Ok?

The importance of metrics cannot be overstated in the development and future growth of green bonds. After all, how do we know something is “green,” especially when the disparate bits that comprise that something are meant to become fungible, commodified representations“fungible globules” (Wigan 2010, 110) of financial risk that represent everything from thermal power sulfur scrubbers in China to energy efficient housing retrofits in Sweden? Figure One presents a visual schematic of the moments when risks, both environmental and financial, are formally communicated through the various actors in the development, issuance, and circulation of a green bond. While not exhaustive, it highlights the diversity of actors for whom any given metric or reporting mechanism must be intelligible, as well as the sheer volume of extra connections required when making debt green. So, with that motivation in mind, we move to the nuts and bolts of suturing environmental and financial risk together in a green bond, how that risk is represented, and the challenges to circulating those risks.

A Brief History of Green Bonds
The European Investment Bank (EIB), the multilateral development bank of the EU, issued the first labeled green bond in 2007 as a “Climate Awareness Bond.” The bank was raising capital to lend to member states in both the EU and Africa to pursue low carbon investments. As the initial offering in the green bonds space, there were no definitive rules for what constituted “greenness,” so the EIB made up its own.

Ten years later, there is still no standard for what constitutes green and any debt issuer can label their bond offering green regardless of what it ultimately finances. While standards, rules, and norms have proliferated, their application remains uneven, both conceptually and spatially. Risks of greenwashing stalkovershadow the entire asset class and contribute to many of the decisions and developments in the market; financiers who have a genuine interest in facilitating “the great transition” build self-governance mechanisms into the green bond infrastructure to insure the green bona fides of a given bond. These assurance mechanisms are to mitigate the risk that proceeds of green debt will be spent on something considered “un-green,” thereby doing reputational damage to the issuer and the nascent asset class as a whole.

After that initial issuance by the EIB, development of the green bond market was slow and driven largely by multilateral lenders, primarily the EIB and the World Bank. This was because the promise of green bonds was novel and unproven, investors were largely unaware of them, and pricing remained unclear. For instance, should the incorporation of poorly understood environmental risks entail higher rates, or should the altruistic intentions of the bond create a discount? (Petrova 2016). This question remains largely unresolved.

Growth began to accelerate in 2014, when sub-sovereign issuers, particularly US municipalities and European provinces, began issuing highly rated debt to finance municipal infrastructure projects tied to climate change. These bonds were joined by corporate projects, especially and bank, issuance as the market matured and standards and metrics for determining what constitutes green developed (though they remained fragmented). For a time, the global distribution of debt issuance was largely confined to the US and Europe and the lion’s share of the proceeds was being spent in those jurisdictions as well. This has recently changed, as China, India, Mexico, Poland, Indonesia, and a raft of other countries and entities have begun offering labeled green debt (CBI 2017).

Nowhere is this more pronounced than in China, which went from close to zerozero green debt to being the leader in issuance in 2016last year, largely because of regulation and encouragement from the government. Compared toOf the ~USD$80XX billion issued globally in 2016in the US, more than USD$2340 billion was raised in China by various state-backed banks for infrastructure projects (Thomson-Reuters 2017ibid; see also Zhou 2017). Another recent development that bears mentioning is the growth of green bond indices, which each have their own criteria for inclusion. These demonstrate the degree to which green bonds have moved from an experimental to a mainstream financial product. They also play a central role in determining which standards issuers adhere to, and hence the route that risks take in their commodification (Macpherson 2017).	Comment by DCW: Can we have a point of comparison?

Today, labeled green bonds generally adhere to a standardized definition of both environmental commitment and of transparency to assure investors that those commitments will be, or were, met. There are five primary standards to which a bond can be aligned, ranging from the Climate Bonds Initiative’s in-house definition, which is the most rigorous and requires the highest level of transparency, to rules recently issued by the Chinese investment authorities. The most widespread standard in use is the Green Bonds Principles, coordinated by the International Capital Markets Association. These principles are becoming the de facto baseline standard for bonds issued in North America and Europe. Adherence to them is the primary criterion for inclusion on a small but growing number of green bond indices compiled by market service providers and exchanges, including Bloomberg and the London Stock Exchange S&P.

The growth of these indices is critical for the development of green bonds as an asset class. It demonstrates that serious institutions take them seriously and, more important, it facilitates trading in secondary markets by significantly reducing transaction costs for secondary market participants.[footnoteRef:3] As in all environmental markets that promote the exchange of environmental benefit quantified into a security with a specific price, secondary market liquidity is a critical factor for the development of the asset class. For green bonds specifically, this means the possibility of bond traders who hold debt for short periods participating in trades. However, this also requires that issuances be large enough that secondary trading will always be available, anecdotally above US$500 million.  [3:  These indices relieve buyers of the need to conduct detailed environmental due diligence, lowering transactions costs and thus encouraging further issuance by allowing purchasers to apply their standard financial analysis with minimal complications from additional risk metrics on the green side.] 


FIGURE 1 HERE
[Infrastructures of RiskSubhead here]	Comment by DCW: Can you provide a subhead that summarizes this section?
Building on this background, I turn to explore the infrastructure and commodification of risk in the green bonds asset class. By infrastructure of risk, I mean the pathways by which risks, both environmental and financial, are originated, partitioned, distributed, and held from top to tail in the green bonds market. It has only become possible in the last two years to speak of green bonds as having an infrastructure., In this time, the asset class has solidified and key path dependencies evolved through the development of standards and a sufficient volume of deals; patterns have become identifiable. The path dependencies that we see largely follow the established route of risk origination, transfer, and holding in existing typesclasses of debt. But the network possesses new nodes owing to the inclusion of environmental risk – for example, green standards bodies and environmental auditors.

The environmental risks under consideration are not, for the most part, immediate threats to property and life that require adaptation to the built environment. Instead, tTo date, 95% of green bonds have been issued to fund climate mitigation through energy efficiency, renewables, or public transport (CBI 2017). As a result, the risks distributed through green bond infrastructure are primarily reputational, in the event the projects that a given bond is financing fail to deliver. To illustrate this, I will work through an idealized green bond, highlighting the moments where risk is originated, partitioned, distributed, and held by different actors. The network these actors comprise forms the infrastructure of the green bond market, in conjunction with material methods of assessment, like forms for validating the green credentials of an issuer or financial statements for determining creditworthiness of borrowers.	Comment by DCW: Is this a common phrase in finance/trading? (Not my specialty!) If it’s not – if it’s your shorthand for something – can you expand slightly to explain what you mean?	Comment by Patrick Bigger: Better? Just trying to make clear that environmental failure probably won’t kill anyone (immediately at least). 

The first step in issuing a green bond is for an issuer to identify either an existing set of assets or future assets to finance. These assets must be, in some way, associated with greenness. The Climate Bond Standards identify six classes of environmental concern a bond may be used to finance, from low carbon buildings to water conservation. Other standards are broader in their definition: the Green Bonds Principals has 37 categories for eligible project types, all with their own construction and delivery risks.[footnoteRef:4]  The issuer must also draft a set of criteria and assurance mechanisms to affirm the funds raised through the green bond will not finance “brown”, or environmentally damaging, projects – a first hedge on environmental risk. A verfiern auditor – either one of the big four or a specialized environmental auditor, such as CICERO in Norway – then signs off onevaluates the protocol.	Comment by DCW: Please define a brown project.	Comment by Patrick Bigger: k [4: ] 


The audit presents the first moment of environmental risk origination, partition, and transfer, as some of the environmental risk is passed from the issuer to verifierauditor, who becomes exposed to reputational damage if the issuer does not live up to its environmental commitments. The verifierauditor evaluates the green assurances of the issuer. It is increasingly common, and also best practice, to release this evaluation publicly.. This marks another potential moment of risk distribution, as prospective buyers of green debt use these verification statements to evaluate the environmental risk of a particular bond. 

Sharing risk through environmental disclosure, even using a standardized, easily understood metric, does not necessarily reduce risk. Rather, it can spread the risk around by increasing the likelihood of circulation, with more buyers willing to accept the green risks. If an issuer fails to disclose their green certification, however, they acquire additional financial risk as their debt may be excluded from listing on secondary markets or indices that ESG-oriented investors follow. Non-disclosure is also off-putting to primary market buyers in many jurisdictions, which reduces demand. The quality of public risk assessments as it relates to verification also remains uneven. KPMG often offers a one-page statement certifying that they find an issuers’ approach to environmental/financial management sufficient. CICERO, meanwhile, provides an in-depth exploration of the framework and representative projects the bond will (re)finance, along with a grade for the approach on a continuous, color-coded scale. As such, picking different verifiers carries a distinct set of conjoined financial-environmental risks.	Comment by DCW: I added can because I wasn’t sure if it necessarily spreads risk around. If it does, then delete “can” and add the “s” back to spread.	Comment by Patrick Bigger: Works for me

Simultaneous with or just after verification, a potential bond can be assessed for compliance with one of the green bond standards. Some standards are more narrowly focused on carbon reductions, while others are tailored to local concerns, like urban air pollution for those originating in China. Each standard also has different requirements for ex-anti and ex-post reporting of green credentials. These are explicitly environmental, not financial, standards. The financial rating of green bonds and borrowers is left to the existing credit rating agencies. This allows environmental standards bodies to partially divest themselves of reputational risks (and potential financial liabilities), which are instead held by groups like Moody’s and S&P.  In an interesting development, credit rating agencies themselves are beginning to offer environmental ratings of bonds, which, while separate from their financial rating systems, more directly tether the two forms of risk in a single corporate actor and in the performance of the bond (Moody’s Investor Services 2016). 	Comment by DCW: I did a fair amount of cutting/editing here. Is the idea the same?	Comment by Patrick Bigger: Works for me

Once issuers have identified projects for (re)financing and adopted and verified a framework, they contract with one or several underwriting banks. These are typically major investment banks that operate in the jurisdiction where target buyers are located and that hold significant balances in the relevant currency. As in all bond issuance, this contract represents a significant – if not the most significant – moment in both risk origination and distribution. The underwriter(s) becomes the temporary holder of the full debt load; assumes the responsibility for pricing the debt (in conjunction with the rating agencies) and finding buyers; and, in the event the entire debt offering does not sell, promises to buy the unsold portion of claims to that debt. The packaging of financial debt and environmental risk through practices of evaluation and pricing represents the moment when these risks coalesce into a commodified form. From here, the commodity can begin to circulate, spreading risk to new nodes.

After underwriting, the financial risk embodied in the bond is distributed to buyers. The environmental and financial risk becomes partitioned more broadly as institutional purchasers, in effect, distribute the conjoined risk across shareholders or pension members. Thus far in the short history of green bonds, a relatively small group of investors hasve been particularly keen onsought green bonds: institutional purchasers who have a CSR or ESG mandate, sovereign funds, and investment banks with dedicated ESG (or even green bond) funds. Fixed-income institutional purchasers tend to have very low financial risk tolerance, which manifests in avoidance of environmental/reputation risks that have little historical performance data (Arjaliès, 2015). With every green bond issuance, however, comes new data that can be used to evaluate the environmental risk commodified in green bonds. This facilitates the further commodification of risk by making it easier for risk-averse investors to purchase green debt, demonstrating increased demand, prompting further issuances.	Comment by DCW: This is ambiguous. Do you mean thus far in the process you’re describing in this article, or thus far in the history of green bonds?	Comment by Patrick Bigger: 	Comment by Patrick Bigger: OK now?

Described as athe primary virtuous circleycle by the Climate Bonds Initiative, such a progression turns on the propagation and consolidation of data practices (CBI 2017). Herein lies the rub: there is currently a tradeoff with sharing information about conjoined environmental/financial risk to spur new investor involvement. On the one hand, simple reporting that can be integrated into existing spreadsheets may appeal to fixed income investors with limited capacity to evaluate green bona fides. On the other hand, simplified reporting will miss out on nuanced information that is critical for building confidence in the asset class’s capacity to deliver real, additional environmental benefit. This data relationship, perhaps more than any in the green bonds investment chain, lies at the crux of both the promise of green bonds but also of metrological challenges associated with scale-up. 

The fiduciary responsibility to provide the highest rates of return at the highest level of certainty (as in the case of pension fund managers) emerges as a key issue at this point. For example, many US and European based pension funds are only authorized to invest in AA/AAA rated securities. Debt issued in Global South countries or by corporates based in those countries, with lower or no credit rating, is therefore off limits. Even though data associated with green bonds in the Global South is often more robust than in the North, this prohibition restricts the types of commodified risk that can flow to some institutional purchasers. Further, a quirk in US tax law exempts US-based investors’ returns on municipal debt from capital gains tax, fundamentally shaping the geography of risk circulation in the municipal bond market. Domestic investors and traders hold a huge proportion of US municipal debt at a discount, inhibiting US municipal green debt (and its risks) from circulating more broadly despite the generally high quality of data associated with this debt. At the same time, many of these institutional investors are highly risk-averse, with limited capacity to evaluate environmental risk, or even to reports on environmental risk provided by pre-issuance validators. This means that European pensions, which have been granted more license than many of their US counterparts to pursue environmentally beneficial investment, may be shut out of the US municipal market, though it ist’s the largest in the world and haswith massive climate-related infrastructure needs (ASCE 2017). These are only two of the legal quirks that restrict the circulation of risk in fragmented global markets – restrictions that cannot be solved by better reporting, but only legal revision.	Comment by DCW: Right?	Comment by Patrick Bigger: Yep!
 
The final phase of risk communication and circulation is the secondary market, where claims on already existing debt are traded. Prior to this stage, most aspects of a transaction that packages environmental and financial risk together are bespoke contractual arrangements, from issuer-verifier relationships to prior agreements between book-runners and buyers to purchase debt pre-issuance. As noted above, indices and exchanges are enrolled at this stage to facilitate liquid electronic trading, where risk assessment techniques of the various standards bodies reach back to the initial practices of risk origination and partition. – Indices and exchanges entities ranging from Bloomberg to the Luxembourg Bourse require adherence to standardized criteria around reporting and use of proceeds to be considered for inclusion, so issuers and underwriters seeking to facilitate trades on secondary markets are nudged to comply with standards adopted by these bodies. and hence raising the profile of a given debt offering on the secondary market. Listing on secondary markets is often important for the purchasers of initial debt offerings because it offers an exit strategy. This relationship is the clearest example of how the various parts of the infrastructure of riskhe risk transmission chain in green bonds relate to one another. It also illustrates one of the key challenges the asset class has faced: it requires the full investment chain to coalesce around practices that allow environmental and financial risk to be jointly commodified and circulated on global capital markets that have little experience reorienting, or even interest (CITE), in complicating their risk assessment practices to incorporate environmental risk. 	Comment by DCW: Can you please clarify this clause? It may be best to break into a separate sentence – quite a long one as is – and then do a bit of rephrasing. I had a hard time getting at exactly what was meant.	Comment by Patrick Bigger: Better?

Conclusion	Comment by DCW: Two points on this conclusion:

It doesn’t seem to me like it really gets to the heart of your article. What essence do you want readers to take away? If this is all that somebody read, what should it say?

 It’d be nice to have a few sentences on the ‘so what’: what is the importance of your argument in the bigger picture?

It needn’t be much longer than it is now (or longer at all).
This paper has sought to demonstrate the way that climate bonds originate, combine, partition, and distribute commodified environmental and financial risk, particularly through the communication of environmental risk metrics. These pathways, technologies, practices, and physical/virtual spaces are conceptualized as facets of the commodification of risk because of their capacity to circulate between different actors in global financial markets as well as the fact that significant portions of new ‘climate smart’ infrastructure is being constructed on the basis of green debt, materializing those commodified risks into the physical response to climate change. By thinking of financial products as individual packages of commodified risk, we can identify the moments and practices by which that risk is rendered tradeable on capital markets. This approach is particularly useful for thinking about green bonds, which seek to combine both environmental and financial risk into a single product. The commodification of financial risk is well-trod ground, and the practices for is expression are thoroughly mature. This is not true of environmental risk. Consensuses on best practices for the types of environmental data and sharing of that data in the creation of green bonds are beginning to emerge, but remain fragmented. Moreover, it is not merely disparate data practices or lack of agreement on what constitutes greenness that impede the further growth of green bond issuance. Regulatory hurdles, such as narrow definitions of fiduciary responsibility, limit the possibility of some actors in the green bond investment chain from acting on the less environmentally damaging activities represented in metrics for ascertaining the benefits of green debt offerings. The development of metrics that are satisfactory and actionable to all actors in the investment chain, as well as outside observers, will be necessary to facilitate growth of the market, but more importantly, ensure that environmental goals are achieved. 
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