
Environ Resource Econ (2016) 64:341–344
DOI 10.1007/s10640-015-9993-y

Comment on ‘The Global Impacts of Extreme Sea-Level
Rise: A Comprehensive Economic Assessment’

Richard S. J. Tol1,2,3,4 · Robert J. Nicholls5 · Sally Brown5 · Jochen Hinkel6 ·
Athanasios T. Vafeidis7 · Tom Spencer8 · Mark Schuerch7

Accepted: 18 December 2015 / Published online: 11 March 2016
© The Author(s) 2016. This article is published with open access at Springerlink.com

Abstract Pycroft et al. (Environ Resour Econ 1–29, 2015) used incorrect and outdated data
to study the economic impact of sea level rise. Theymisinterpret some of their input data, and
fail to exploit the strengths of their computable general equilibrium model and previously
developed methods to study impacts and adaptation.
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Pycroft et al. (2015) analysed global economic losses due to sea-level rise using aComputable
General Equilibrium (CGE) model based on impact data generated from the Dynamic Inter-
active Vulnerability Assessment (DIVA). We, part of the team who developed the DIVA
model, have concerns regarding part of the literature review, the use of data generated from
the DIVA model and how it is communicated in the paper. We also have concerns about how
the data were used in the CGE. We had limited communication with the team prior to their
submission, and were not involved in the review process of the paper.

In the fast-moving research field of global environmental change, we find much of the
literature review is of historical interest only (80% of references are pre-2012). In places it
is incorrect. For example, the work of Nicholls et al. (2008) is claimed to principally use
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the DIVA model, whereas in fact the FUNDmodel was used—the models are very different.
In particular, we find the discussion of sea level rise scenarios outdated as much of the
discussion relates back to IPCC AR4 (Meehl et al. 2007), with the latest reference quoted as
2010. Since 2010 and before paper acceptance, there have been considerable advances in the
understanding of ice sheet mass balances and improvements in ice sheet modelling, expertly
reviewed in Hanna et al. (2013), and these advances underpin new estimates of global sea
level rise (Church et al. 2013).

The input data of Pycroft et al. (2015) relies on the unpublished report of Brown et al.
(2011) (or a derivative thereof) generated in the EU FP7 project ClimateCost. Brown et al.
used scenarios from Pardaens et al. (2011). Neither ClimateCost nor Pardaens are cited in
their paper. We find the scenarios referred to difficult to understand. For example, Pycroft
et al. (2015) remark about uniform sea-level rise in 2085 “relative to preindustrial levels
are 0.47, 1.12 and 1.75m in the A1B, Rahm and High scenarios, respectively”. For A1B,
the data from HadGEM2-A0 in Pardaens et al. (2011) is relative to a 1980–1999 baseline.
This scenario is not a uniform rise in sea-level, but a spatially differentiated one. We cannot
reproduce the latter two (uniform) sea-level rise scenarios. Further confusion is noted where
scenarios were projected to ‘1.4 and 2m by 2100’.With respect to a 1990 baseline, the former
(Rahm) is not correct, whilst the latter (High) is.

In Pycroft et al. (2015), there are gaps in understanding of DIVA’s processes, output
parameters, adaptation and assumptions. Economic models using DIVA have been cited,
rather than a full set of references relating the model development (Hinkel 2005; Hinkel and
Klein 2009; Hinkel et al. 2014, 2013; McFadden et al. 2007a, b; Vafeidis et al. 2008). The
DIVA model is continually under improvement, with the latest papers superseding the older
work of Brown et al. (2011). Elsewhere, relative land level change is described incorrectly:
It follows the data of (Peltier 2000a, b), rather than relate to the sea-level rise scenarios.

Pycroft et al. (2015) also overlook a crucial assumption in DIVA, which draws on earlier
work by Yohe (1990) and Yohe et al. (1996). Pycroft et al. (2015) only consider scenarios
without public adaptation, that is, without additional coastal protection (dikes, nourishment).
However, in the absence of public adaptation, private adaptation becomes more important.
DIVA abstracts from changes in storminess and conceptualizes sea level rise as a gradual—
and therefore predictable—process. That means that buildings and infrastructure will be fully
depreciated just before inundation. Propertymarkets will adjust so that the impact of sea level
rise falls on the properties with the lowest value. In other words, sea-level rise will take from
the endowment of agricultural land—rather than from invested capital as assumed by Pycroft
et al. (2015). Thus, economic impacts are greatly exaggerated.

Table 1 lacks clarity. We believe it represents annual costs in the 2080s without further
upgrades to the coastal protection in 2005, as assumed inDIVA.While the estimated damages
are the correct order of magnitude, we cannot reproduce these figures.

With regard to the economic modelling, in Section 4.2, the authors also describe how the
impacts of sea level rise affect the economy. This is quite different from how it is done in
other papers (Bigano et al. 2008; Bosello et al. 2012a, b, 2007; Darwin and Tol 2001; Eboli
et al. 2010; Roson and van der Mensbrugghe 2012) and it is hard to understand why Pycroft
et al. (2015) made the choices they made.

Particularly, in Table 1 and in Section 4, Pycroft et al. (2015) interpret the welfare loss
due to forced migration as a shock to consumption. It is not: It is a shock to the immaterial
part of well-being (Fankhauser and Tol 2005). This part of the impact of sea level rise does
not directly affect the real economy. At the same time, Pycroft et al. (2015) ignore the real
economic effects of migration, that is, the relocation of consumers and workers, the working
hours lost in transit, the mismatch of skills and jobs, and remittances.
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The other impacts of sea level partly reduce consumption (70%) and partly reduce the
capital stock (30%). The language in Section 4.2 suggests that these reductions are uniform
rather than sector-specific. This is an unnecessary simplification. We have a good idea of
what economic sectors are located near the coast and therefore would be disproportionally
hit by sea level rise.

It is not clear why Pycroft et al. (2015) impose shocks on consumption and capital. Erosion
implies land loss. As argued above, it stands to reason that agriculture would absorb most
of the shock. In the context of the CGE, this is a shock not to consumption or capital but
rather to the endowment of land. Floods imply capital destruction and service interruptions.
These are shocks to the capital stock and total factor productivity, respectively. By imposing
shocks on consumption directly, Pycroft et al. (2015) again disallow private adaptation: The
costs of production in the affected sectors and countries would rise with the level of the sea.
The demand, both final and intermediate, for their goods and services would thus change,
and so would the regional and sectoral composition of total expenditure. This change in the
composition of consumption, ignored by Pycroft, reduces the welfare impact.

In sum, the paper by Pycroft et al. (2015) is methodologically a step backward. Its appli-
cation value is limited as the authors were not particularly careful with the numbers and as
the impacts of sea level rise were exaggerated.
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