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LETTER

Reply to Niebuhr et al.: Infrastructure impacts must always 
be assessed locally
Sebastian Dunnetta,b,1 , Robert A. Hollanda,b , Gail Taylorb,c , and Felix Eigenbroda

We thank Niebuhr et al. (1) for their important contribution 
to the discussion: We absolutely agree that measures of area 
overlap insufficiently handle the complexity of socioecological 
systems. As with Pérez-García et al. (2), Niebuhr et al. provide 
illuminating examples of exactly the “appropriate policy and 
regulatory” controls we call for in our paper to ensure true 
“minimal overlap” (3).

Our analysis narrowly focused on direct land take as it is 
an oft-used stick with which to beat proponents of energy 
system decarbonization; see, for example, recent comments 
by politicians in the United Kingdom (3) about field-scale 
solar taking land from agricultural production when the 
former comprises 0.1% of UK land area (4) and the latter, by 
some estimates, 70%. As such, we felt that it was important 
to emphasize that at global and regional scales, there 
appears to be ample scope for expanding both land uses if 
planned carefully.

We thank Niebuhr et al. for highlighting the importance 
of zones of influence and cumulative impacts. The median 
landscape area of global wind farms is 6.73 km2 (5), including 
an 800-m buffer around the outermost turbines, which 
makes the conservative distances used by Niebuhr et al. 
entirely appropriate. These increased impacts over a wider 
area make the colocation of renewable infrastructure with 
other damaging land uses, such as agriculture for wind and 
extant infrastructure for solar, even more important. Our 
analysis suggests, fortunately, that renewable energy siting—
especially solar—is driven by many anthropogenic drivers 
over pure resource efficiency (6) (SI Appendix), indicating that 
this colocation is already common.

Niebuhr et al. highlight the significance of infrastructure 
impacts on indigenous communities. Although we looked at 

the sustainability nexus through energy and nature lenses, 
it is of course crucial that the achievement of these goals 
includes the explicit participation of those most affected to 
ensure social, as well as environmental, justice. Indigenous 
communities’ contribution to conservation is finally being 
recognized (7, 8). Renewable energy, done well with effective 
local participation, can similarly bolster local communities 
through energy decentralization and independence.

Infrastructure impacts must always be assessed at the 
local scale, considering potential cumulative regional impacts. 
We feel that our analysis presents evidence that cumula-
tively, there is enough land for locally appropriate deploy-
ment of wind and solar alongside biodiversity conservation. 
Our analysis is therefore intended to complement local 
assessment, facilitating avoidance of impacts where they are 
deemed by local assessment to be significant (cf. our 
response to Pérez-García et al. (9)). Yes, minimal overlap does 
not mean minimal impact, but it does significantly increase 
its likelihood.

1.	 B. B. Niebuhr et al., Renewable energy infrastructure impacts biodiversity beyond the area it occupies. Proc. Natl. Acad. Sci. U.S.A. 119, e2208815119 (2022).
2.	 J. M. Pérez-García et al., Priority areas for conservation alone are not a good proxy for predicting the impact of renewable energy expansion. Proc. Natl. Acad. Sci. U.S.A. 119, e2204505119 (2022).
3.	 Truss and Sunak: Solar panels, tax and other claims fact-checked. BBC News, September 16, 2022.
4.	 D. Stowell et al., A harmonised, high-coverage, open dataset of solar photovoltaic installations in the UK. Sci. Data 7, 394 (2020).
5.	 S. Dunnett, A. Sorichetta, G. Taylor, F. Eigenbrod, Harmonised global datasets of wind and solar farm locations and power. Sci. Data 7, 130 (2020).
6.	 S. Dunnett, R. Holland, G. Taylor, F. Eigenbrod, Predicted wind and solar energy expansion has minimal overlap with multiple conservation priorities across global regions. Proc. Natl. Acad. Sci. U.S.A. 119, 

e2104764119 (2022).
7.	 M. Fletcher, R. Hamilton, W. Dressler, L. Palmer, Indigenous knowledge and the shackles of wilderness. Proc. Natl. Acad. Sci. U.S.A. 118, e2022218118 (2021).
8.	 E. Ellis, N. Gauthier, K. Goldewijk, J. Watson, People have shaped most of terrestrial nature for at least 12,000 years. Proc. Natl. Acad. Sci. U.S.A. 118, e2023483118 (2021).
9.	 S. Dunnett, R. Holland, G. Taylor, F. Eigenbrod, Reply to Pérez-García et al.: Perfect is the enemy of good. Proc. Natl. Acad. Sci. U.S.A. 119, e2206500119 (2022).

Author affiliations: aGeography and Environmental Science, Faculty of Environmental 
and Life Sciences, University of Southampton, Southampton SO17 1BJ, United 
Kingdom; bBiological Sciences, Faculty of Environmental and Life Sciences, University of 
Southampton, Southampton SO17 1BJ, United Kingdom; and cPlant Sciences, University 
of California, Davis, CA 95616

Author contributions: R.A.H., G.T., and F.E. designed research; and S.D. and F.E. wrote 
the paper.

The authors declare no competing interest.

Copyright © 2022 the Author(s). Published by PNAS.  This article is distributed under 
Creative Commons Attribution License 4.0 (CC BY).
1To whom correspondence may be addressed. Email: sebdunnett@gmail.com.

Published November 21, 2022.

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.p
na

s.
or

g 
by

 "
U

N
IV

E
R

SI
T

Y
 O

F 
SO

U
T

H
A

M
PT

O
N

, H
IG

H
FI

E
L

D
-H

A
R

T
L

E
Y

 L
IB

R
A

R
Y

" 
on

 M
ay

 3
0,

 2
02

4 
fr

om
 I

P 
ad

dr
es

s 
15

2.
78

.0
.2

4.

https://orcid.org/0000-0002-4238-2508
https://orcid.org/0000-0002-3038-9227
https://orcid.org/0000-0001-8470-6390
https://orcid.org/0000-0001-8982-824X
https://creativecommons.org/licenses/by/4.0/
mailto:sebdunnett@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2214469119&domain=pdf&date_stamp=2022-11-18

	Reply to Niebuhr et al.: Infrastructure impacts must always be assessed locally

