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Bringing the Natural Environment into
tconomic Decision-Making

* High quality data

* Excellent natural science understanding of the environment
* Popular support / L o'itical will

* Clear and effective reglat:ci=a1a 1ac2antives
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Valuation: Two inescapable facts

1. Human wants (including those with the highest possible
motivations such as improving society or even saving lives)
exceed the resources available to satisfy them all;

2. Because of these resource=camsi amts every tlme we decide

Be explicit about the valuations inheren o all decision making.

Recognise that all decisions imply trade-offs.....
especially those involving the natural environment


http://en.wikipedia.org/wiki/File:The_Earth_seen_from_Apollo_17.jpg
http://en.wikipedia.org/wiki/File:The_Earth_seen_from_Apollo_17.jpg
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The environment, people - (}

and decision making

Environmental

processes

e.g. the water cycle,
nutrient cycling, etc.

The natural water cycle




The environment, people -
and decision making >

‘; | It y ! ) W\ = =
% A\ §L L \ ““ ‘ IS ~ . /
NN LI TP M \ — o -

".%\ 1| I
\ Natural' capttaf®
Solar & other Solar & other

physical inputs ph}gigé‘mputs

au 1l

Environmental Ecosystem
processes services
e.g. the water cycle, eqggtitecvaterayele,
nutrient cycling, etc. nutrigateyeing, etc.

s AL Sy 1B 2

The natural water cycle
T Comgenaation e

sl 03
IS S [ Evapotranspiration 7\ |~~~
e |
!




The environment, people
and decision making
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The environment, people
and decision making
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The environment, people
and decision making

I Converting forestry to farmland
ﬁ Converting farmland to forestry
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The environment, people
and decision making

I Converting forestry to farmland
ﬁ Converting farmland to forestry
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The environment, people
and decision making
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The environment, people
and decision making

I Converting forestry to farmland
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Decision support: Rather than inventing future worlds -
understand the drivers of change

e.g. Understanding changes in agricultural land use

)

~ POLICY

Soils Output prices Common Agricultural Policy
Temperature Input costs Environmental Policy
Rainfall Technology Intervention

Spatially referenced data for all of GB; High resolution; 55,000 cells; Approx. 50
records per cell p.a.; data from 1972 to 2010; Nearly 40 million observations




Validate analyses — but not like this!

Farmers determine land use

Constrained optimization problem: / subject to a variety of contraints

- (p,w,z,L) = max{z(p,w,z,L,s,,...,S,) : Zih:lsh =1}

iy Sh

_ _ . _ e.g.: physical environment of
Estimation profit function: / farms, prices; costs; policy; etc.

T =apt Y ok ZZaZﬂ Z?;Z_lﬂ. S+ > 1+
zk“zkiiy.,z:zﬁ XS 1Zkii¢., XZ D> P

Example derived yield function:

These dictate

877L m+n-1 k+1 . .
EZ 7 +Z o X; +Z_1 S, Z_1¢U J <« | potential yields

Optimal land allocation:

0 m-n 19 kil = The model estimates land use — which
S=0+20 X+ 1% e——  canbe compared against actual
fori=1. h-1 observations to test model validity




Like this!

Out-of-sample, actual versus predicted validation tests
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Show how drivers lead to change
e.g. Climate change
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Show the consequences of change
e.g. Changing climate - Changing land use

Low High



Show the consequences of change
e.g. Climate - Land use - Water quality - Ecology - Values
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* Household survey data (e.g. MENE):

Explain the derivation of economic values

Home location

ngatlon of visited sites 8 visits
Visit frequency \
Calculate visit travel time & costs / ARROGATE

Data on site quality
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From research to decisions:
Decision support tools

-

~ A ¥ 1 0,

- Agpwe! = €y o \

L I F & &
"«..;’ Delpee. 11

LT T TR

EK07 DAY/ G |* Aot
o

Policy & Management

UNIVERSITY OF | | AND. ENVIRONMENT,
EX ETER | ECONOMICS AND POLICY INSTITUTE




Co-design tools with decision makers
e.g. 1: Recreation planning

ORVal:

Outdoor
Recreation
Valuation Tool

Department Visits pa. 120,000 ——
for Environment

Food & Rural Affairs ~ Value:  £450,000

Ny st | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




Co-design tools with decision makers
e.g. 2: Valuing transport noise

P bvel 4 above greerd - 80 A [ <70 ) W <S5 AEA) 1 <40ABA)  SPOGBA, SPOCGA, SPICEL, SPIEA  deBAKOM GmbH
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Ny st | LAND, ENVIRONMENT,
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Valuing transport noise

House price
Structural Neighbourhood Accessibility Environmental
component component component quality

Ny st | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




Valuing transport noise: Data

* Hedonic property price study for
the DfT, feeding directly into their
cost-benefit rules for road decision
making

» Case study of UK’s second largest
city

* 10,848 residential property sales

Uy vt | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




Valuing transport noise: Data

Structural Attributes:

floor area, garden area, bedrooms,
WCs, storeys, garage, central heating,
age, property type, Beacon group

UNIVERSITY OF | | AND ENVIRONMENT,
EX ETER | ECONOMICS AND POLICY INSTITUTE



Valuing transport noise: Data
~ N
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Structural Attributes:
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Valuing transport noise: Data

Legend. Location & quality of schools
- Prt:peﬂ;x::zc;ssibility Score 7 5 (.)Q‘ TS ?, "03,‘3,' T b\ W
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Property

Ny st | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




Valuing transport noise: Data

Structural Attributes:

floor area, garden area, bedrooms,
WCs, storeys, garage, central heating,
age, property type, Beacon group

Neighbourhood Attributes:

Wealth, ethnicity, adult age
composition, family composition

Locational Attributes:

CBD, local commercial centres, railway
stations, recreational parks, industrial
areas (various types), land fill sites,
primary schools, wards

Environmental Attributes:

views of parks, views of water,
road noise, rail noise, aircraft noise

Uy v | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




Structural Attributes:

floor area, garden area, bedrooms,
WCs, storeys, garage, central heating,
age, property type, Beacon group

Neighbourhood Attributes:

Wealth, ethnicity, adult age
composition, family composition
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Locational Attributes:

CBD, local commercial centres, railway
stations, recreational parks, industrial
areas (various types), land fill sites,
primary schools, wards
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Environmental Attributes:

views of parks, views of water,
road noise, rail noise, aircraft noise

Uy v | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




Valuing transport noise: Analysis
A selection of property price determinants

Submarket
YVariable
1 2 3 4 5 6 7 8
Bedrooms 0.026* -0.002 0.032%% | 0.03g%** | Q.024%* 0.005 -0.024 0.002
(Garage 0.033 0020 0.036* 0.034*** | O 047*** | 0.000%** | QOIF*H* | () 135%*
House Floors 01478 | 0083 | -0.120% | 20003 %% | L0 [ 33%%% | L0 150% %% | 0 068" * -0.097

Primary School 0.0087 | 0.120%*%* | 0.161*** | 0.203%** | 0.042% | 0.146¥%* | 0, 105%** 0.148
Wealth 0,170k | (3 [42%4k | (. 225%%* | ( 142%%* | (0 195%%* | 0. 160%*% | (. 145%%* | (207 **

- (158%** -.0067%**
1,395 1,091 1,268 1,861 1,536 1,338 2,097

Dependent variable = Natural Log of Property Price.
*=sig. @ 10% level; ** =sig. @ 5% level; *rx =sig. @ 1% level

Ny st | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




Valuing transport noise: Analysis
First stage analysis of implicit prices: Not all noise is equal

% change in house
prices per dB ¢,

Road noise

Rail noise

Airplane noise

-.28%

-.84%

-.98%

Second stage analysis: Welfare changes (values) in £/year

Noise Change (dB) Road noise Rail noise Airplane noise
80 to 79 87.91 135.29 147.97
79 to 78 85.52 133.05 145.73
57 to 56 83.73 96.41
56 to 55 81.49 94.20

Welfare changes calculated at median house price expenditure (1997 values)

UNIVERSITY OF

EXETER

LAND, ENVIRONMENT,

ECONOMICS AND POLICY INSTITUTE




Valuing transport noise: Decision support tool

TRANSPORT ANALYSIS GUIDANCE Depar‘[ment
HOME OVERVIEW PAGES DOCUMENTS LINKS TOPICS for Transport
Noise
TAG Unit 3.3.2
February 2006 1.4 Mﬂnetar}" valuation of noise Table 2: Monetary valuation of changes
Lseq, 1ane 1B1A) £ per household
Low High per dB change
5 =45 0.0
I 45 45 8.4
BT 45 47 11.1
f = };;::, 47 48 137
E i 45 49 16.3
Hﬁ 49 |=0 19.0
S 50 51 216
. 51 52 242
However complex the analysis needs to be,
. . 52 53 269
the tool should be as simple as possible ==

Ny st | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




Co-design tools with decision makers
e.g. 3: Green Taxes

*****

partment
for Transport

UNIVERSITY OF | | AND. ENVIRONMENT,
EX ETER | ECONOMICS AND POLICY INSTITUTE



Co-design tools with decision makers
e.g. 3: Green Taxes

;;:;%‘
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EX ETER | ECONOMICS AND POLICY INSTITUTE



Co-design tools for policy implementation:
Incentive Mechanisms for Natural Capital Management

Sinatation

UNIVERSITY OF | | AND., ENVIRONMENT,
EX ETER | ECONOMICS AND POLICY INSTITUTE




For Government...
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For Business...

Sy anglianwater

SOUTH WEST WATER
/" UPSTREAM l‘\

\_THINKING _4\3¢

A South West Water Initiative

Ny st | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE
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For Business & NGOs...

Processing mill
Transect locations

— Majorroads

Villages
Cil palm

Qil palm nursery

Secondary forest

Cleared forest

Ny st | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




For Business & NGOs...

Effectiveness of conservation
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For Business & NGOs...

EffectivestectfettiorsesyatiaonservationCostsanf ksnsenvatiails

\Ji

Primary forest

Plantation

|

Primary forest

Probability of sighting a Conservation
Status 2 or 3 mammal

DAY NIGHT
[ cuintile 1 ©.005-0011) (©.002-0.004)
Quintile 2 [0.012-0.017) (0.005 - 0.007) - Small area (5000 ha)

) Optimal sites for set-aside
)

Quintile 3 (O.018-0.024) (1008 - 0.009) [ Medium area (11500 ha)
J
)

Quintile 4 (0.025-0.039) ([.010- 0.018) Large area (21000 ha)
(0.017 -0.109) No conservation

Cintile & (0.040 - 0.236

Uy v | LAND, ENVIRONMENT,

EX ETER | ECONOMICS AND POLICY INSTITUTE




For Business & NGOs...

Cost-é&ffstibféechivemestiohconservatiprofin béldt|isifroanseratstion
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Bringing multiple tools together:
The Integrated Model

TIM

UNIYERSITY oF | | AND, ENVIRONMENT,
/BQE;TER ECONOMICS AND POLICY INSTITUTE
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Land use impacts on Biodiversity

Lack of robust values means that biodiversity impacts were
not monetised but rather are used as a constraint
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Bringing the Natural Environment into
Economic Decision-Making

Some principles
e There are always trade-offs so there are always values
e Use the framework, language and units of decision making

e Rather than inventing future worlds, understand the drivers of
change so that analyses are restricted to only considering what is
possible using feasible policy instruments

e Analyses need to be validated clearly

e Analyses should capture necessary complexity but decision
support tools should be as simple as needed to get the job done

e Co-design decision support tools with their intended users
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The 25 year plan for the Environment (NCC Recommendation 1)

The Government agrees with the Committee’s recommendation to develop a
25 year plan for the natural environment

The Plan will:

* Place the UK a world leader in using data, tools and techniques to understand, map
and monitor the environment, the benefits it provides and how they are changing;

* Improve decision making at all scales so we can make better informed decisions
about where strategic investments in natural capital are needed to deliver the
greatest benefits;

* Deliver on a range of natural capital related commitments; protect habitats; spend £3

billion from the Common Agricultural Policy to enhance England’s countryside over
the next five years; plant an additional 11 million trees; launch an ambitious
programme of pocket parks; tackling air and water pollution; and ensuring the value
of Green Belts and AONB’s, National Parks, SSSI’s and other environmental
designations are appropriately protected.

This plan will be an opportunity to:

* Improve how we manage and access our natural environment;

* Aid the delivery of multiple benefits;

* Build resilience in the face of growing pressure and change;

* Unleashing new and innovative opportunities for investment in our natural assets.
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