Viewpoint: Preparing for the climate crisis: what role should land value capture play?

1. Introduction
Urban financial models and planning are fundamentally underprepared for the ensuing climate crisis. We need to fundamentally re-focus research on land policy and financial instruments to prepare for the impacts of climate change on cities, in this Viewpoint we highlight how research into Land Value Capture (LVC) could support one aspect of this preparation.
There is now ample research, much of it published in Land Use Policy, on how value might be exacted through the real estate development process in order to provide infrastructure, public goods and affordable housing [e.g. McAllister, Shepherd and Wyatt, 2018; Hu, Lu and Wu, 2019]. Whilst it may have originally been the preserve of mature economies, LVC is increasingly global in its reach (e.g. Goodfellow, 2017; Nguyen et al., 2018; Muñoz Gielen and van der Krabben, 2019). This valuable research illustrates how significant the scale of the investment available through LVC can be. Yet, our aspirations for what LVC might achieve are usually modest - researchers are often preoccupied by details, for example, the mitigation of externalities on a site-by-site basis or the effects of TOD policy on a particular urban neighbourhood. A review of the literature reveals that there is no clear point of tangency between LVC and the greatest challenges of our generation. The climate emergency should sharpen our focus on how LVC may be used as a mechanism to both limit our negative impacts and mitigate some of the largest challenges arising from climate change.
2. Could LVC be part of the answer to climate change? 
Cities have long been understood to be important sources of pollution. Moreover, urban expansion and development has been causally linked to historic increases in pollution, either through direct emissions or through the provision of services to cities (The World Bank, 2010). Cities, through domestic and business energy use, as well as transportation, are central to the production of green house gases and other pollutants (Bulkeley, 2013). 

Whilst the issue of pollution-induced climate change is considered as a global commons issue (e.g. United National Framework Convention on Climate Change, 1992) in many instances the growth in wealth which arose from polluting activities resulted in altered land values, including through increasing demand for scarce urban land. The impacts of urban pollution and urbanisation are multifarious, from surface warming (Kalnay and Cai, 2003) to the dangerous air quality affecting 80% of humans living in urban areas (WHO, 2016). Care needs to be taken to distinguish between the historic processes of industrialisation and urbanisation, with the latter often linked to the former but not necessarily inducing the same environmental consequences (e.g. He et al., 2017). 

Evidently changes in land values arising from climate change are not limited to urban areas. As seasons and weather conditions change, so the productivity of agricultural land will alter, impacting its relative value (Mendelsohn, et al. 1996; Gbetibouo & Hassan, 2005). However, land value change and the possibilities of LVC will overwhelmingly take place in urban or urbanising contexts. Yet the connection between LVC and urban adaptation to climate change has not be made despite many cities acting as a great stimulus to climate change through exponentially increasing emissions and simultaneously being most at risk from the worst effects of early climate change, particularly the low-lying coastal megalopolises of the global south. In such settings it is increasingly clear that enhanced real estate values, stimulated through unprecedented rates of urbanisation, will need to be accompanied by supporting investment in adaptation and climate resilience. Conversely, other cities that have natural geographical and topographical advantages in making them less susceptible to climate change may be more attractive as sites for investment and/or refuge over the longer term (While and Whitehead, 2013).  Again, this suggests a vital point of connection between how climate change is affecting, and will continue to affect, real estate markets. Surely this should be correspondingly reflected in policies on LVC and what they are being used to achieve.
3. The position of land value capture in land use policy

The fact that the connection between adaptation to climate change and LVC, as a potential source of investment for this very purpose, has not yet been made is indicative of a fundamental problem in the literature on LVC. For over a hundred years LVC has been arguably the principal planning policy issue in many national contexts. But is now often side-lined as a niche aspect of planning practice, often submerged in planning law, and consequently an unknown issue and misunderstood by much of the public (and many politicians). Even amongst professional planners and academic commentators it is often understood as an incremental mechanism to meet a fraction of existing present needs and is widely contested (Dunning and Keskin, 2019). 
Land value capture can be so much more. 
It can be both a disruptive force and a source of support for cities to be re-imagined, but to do this it will need significant theoretical and empirical advances. 

In a theoretical sense we need to know much more about the manner in which how LVC is exacted influences what it is used to fund and then how these interventions change land values. For example, in a context like England where 85% of the aggregate value of developer contributions come through a negotiated process (between local government officials and developers) means engaging with behavioural economics and game theory to better understand how these negotiations translate into specific changes to the built environment (Lord et al., 2019). As a hypothesis, if local planning officials were to request more natural flood defences to accompany new development would this measure, which may add value to a development, be more agreeable to the development industry than requests for other contributions (such as affordable housing) which they may contest negatively affects their profit motive?

This hypothesis points to the empirical challenge. If we are to know more about the behavioural aspects that affect the essential questions for LVC - how much has been raised and what it has been spent on - we must explore what the impact of differing approaches to LVC have been in various settings. LVC has the potential to be hugely disruptive to real estate markets and fundamentally shape place-making. A shift in priority to an approach that prioritised investments to address climate adaptation over ‘grey’ infrastructure to propagate the ‘business as usual’ model would have profound effects on where and how we live.
4. City competition will increasingly reflect their sustainability
As the effects of the climate crisis become more obvious on real estate markets it is likely that existential sustainability will become a more prominent facet of inter and intra city competition. Neighbourhoods and whole cities that can demonstrate a lower susceptibility to the worst effects of climate change will begin to see their sustainability translated into market value. This may represent a fundamental shift in the geography of development comparable to the east (poor)/west (affluent) dynamic that characterised many northern European cities through industrial revolution when air pollution began to become a major urban problem, with the prevailing westerly winds shaped urban development and land values.

The climate crisis is likely to be similarly transformative in the impact it will have on shaping the fundamentals of urban development. However, there has been virtually no discussion of the ways in which LVC could shape and respond to the effects of the climate crisis, despite there being two clear ways in which it could/should have a role.

First, as we begin to see the effects of early climate change, for example in the Californian and Australian wildfires of 2019/20, it is clear that for some human settlements to remain viable over the medium to longer terms it will be necessary to make significant investments in urban sustainability. LVC could and should play a role in this process as it represents the principal method through which the economic gains from the real estate development process are returned to communities. Yet there is no evidence that decisions about LVC - from how it is exacted to what it is spent on - are in any way related to the environmental science of settlement sustainability. Much greater attention needs to be given to the evidence used in determining where and upon what we spend LVC contributions. This point speaks more widely to the time frame over which LVC decision making takes place. In responding to the immediate human economic issue of housing affordability we could potentially find ourselves with LVC-funded affordable housing in locations that over the long term are in neighbourhoods at a profound risk of being uninhabitable if measures are not taken to make them sustainable. 
Second, LVC should be considered at a suitably metropolitan scale. Theory and empiricism on the effects of LVC are well rehearsed in relation the micro scale. For example, we have sophisticated methods to understand the effects of Transit Orientated Development (Mathur, 2019). But the climate crisis represents a much broader threat that is likely to shift irrevocably the pattern of value in some cities. If sustainability is what will drive land values in the future isn’t it sensible to start thinking about what value might be captured from those places that offer the greatest security from climate change?

This implies setting LVC in a broader and longer context. Instruments such as Tax Increment Finance (TIF) that allow authorities to borrow from future projected revenues to fund enhancements in the present are one option that could allow for sustainability investments on the basis of future land value uplift. Root, van der Krabben and Spit (2016) show that in even where TIF may be used to finance urban climate change adaptation, it is not likely to be widely adopted by planners because of fears that land prices may not increase. Thus, rresearchers need to develop a better understanding of how land values respond to enhanced sustainability and whether particular LVC mechanisms are more suitable than others for climate change adaptation. 
This research will also need to be supplemented by more work on the politics of LVC decision making. What counts as ‘evidence’ will be at the core of this agenda. Implementing LVC to mitigate and adapt to climate change will conflict at times with wider political priorities such as providing affordable housing or investments in education and health care (Bulkeley and Betsill, 2005). Understanding how LVC related land use policy is framed in relation to climate change and how complex local government political realities map on to cities and regions with the greatest need to prepare for climate change is a major research challenge (Malhado et al., 2017; O’Donnell,2019). Policies for climate change related LVC will need to recognise that multi-scalar decision making will be necessary. 

5. Conclusion
We have argued that whilst there has been excellent progress in theorising LVC and in policy development, that there needs to be a refocussing of research and policy efforts in light of the climate crisis. We call for a new research agenda which systematically explores how LVC may be utilised to limit the causes of climate change and its global impact. 
The mounting evidence showing that climate change is the greatest challenge to the long-term sustainability of cities is clear. Indeed, the pressures that are being exerted on cities by early climate change are conspicuous - land use policy needs to reflect this. The climate emergency needs to refocus our priorities as land use policy and land economics researchers. 
There are fundamentally three aspects to this research agenda. First, systematic identification of how different types of climate emergency impact on land use and values; exploring the types of change arising from both precise and identifiable impacts (e.g. rising sea levels) and those mediated through wider changes (e.g. increase in price of agricultural land).  
Second, further work is needed to understand what the short-, medium- and long-term implications are for land values of ignoring climate change versus implementing progressive planning to adapt our cities. Models of house prices and commercial values need to reflect the implications of climate change and re-evaluate how transport, resilience planning and land use changes would impact on the outcome of these models. 
Third, research needs to identify the impact of alternative LVC mechanisms on changing land uses and economic models of rapid value change. Work is needed to consider the efficiency of alternative LVC mechanisms as well as the overall income generated and how these impact long term climate change adaptation and mitigation. 
In the context of shifting land values and increasing spatial concentration for resilient locations within many cities, LVC remains a key policy tool to help direct investment to the most vulnerable communities and to the infrastructure improvements required to decarbonise our cities. Research is needed now to address these challenges as the impacts of climate change on land use are already being felt in many nations.  
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