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A From statistics to policy
I Place and function of statistics in policy development

A Global model results to develop accounts
I Global assessments, scenarios

I Examples where global modelled data are used to provide basic
accounts

From Statistics
To Policy
The development and application
of envi ental statistics and

al accountsin
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From statistics to policy I key takeaways

A Information needs differ
I per policy phase
I peruse
I per audience

A Policy evaluation is a separate task that requires specific
expertise and instruments

A Realise there can be multiple channels for linking statistics
and policy
I Policy evaluation institutes
I Online accessible data
I Mandatory (by law) reports and national committees
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Uses of environmental statistics

A Policy cycle:
I awareness -raising, agenda -setting and prioritisation of
environmental issues
I supporting policy development
I policy monitoring, evaluation and adjustment

A Others:
I the extent and distribution of environmental costs and benefits;
I international comparisons and obligations;
I scientific research (not directly policy -related).
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Figure 1.1

D |ffe re nt The environmental information pyramid

audiences

> Society

eftotal Dutch
&nergy consumption

Assassment of
the Dutch Human

Environment .
4| > Policymakers

-

; Policymakers and
researchers

Indicators
B Researchers and
competent authorities
Registers and databases

é Researchers

Monitoring and research data

Source: PBL
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Policy evaluation as a separate task

A In most cases, raw statistical data not used in policy
evaluation (in the Netherlands)

A Need to
I Integrate analysis based on different data and sources
I Against policy targets
I Reasons for past developments - check for cause/effect
I Assess potential effects of future policies
I Know about policy instruments, evaluation methods
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Figure g.1
COmmunlCatlon Market share of certified timber
Total By product group
A Example from o L
online system:
80 8o
I Breakdown into 60 60
categories =TT -"
. . . 40 q0
I Time series
I Policy target 20 I l 20 I
I Data provided by o - L] 2 2
. 2005 2008 201 2013 Sawed Sawed Sawed Sheet  Total
non - pI‘OfIt soft- moderate tropical material
Organlzatlon Without certification o ':"i)rg‘; ::‘gg(;
FSC 2005
PEFC 2008
With certification - 20m
FSC B o3
B rErC

=== Government target up to 20m
Source: Probos
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Global model results as basis for accounts

A What to expect from global modelled indicators?
I Big questions
I Direction of change, order of magnitude, interactions

A Three examples:
I Biodiversity T in cooperation with Mexico

I Soils T ongoing, in cooperation with India and Mexico
I UNCCD National reports



Land-use change per scenario, 2010 - 2050

SSP2 scenario

Deforestation and conversion
of other natural land
(% change per gridcell)

5 30 50 100

Reforestation and abandonment
of agriculture to other natural land
(% change per gridcell)

5 30 50 100

" | Noorsmall change
(less than 5%)

SSP1 scenario

Source: PBL/IMAGE



Past, current, future
projection for soil organic
carbon

Soil organic carbon

2010

Source: Stoorvogel et al. 2017; Schut et al. 2015; PBL

Percentage in top 30 cm soil

|| Low(1.5%orless)

[ Moderate (1.5 - 3.0%)

|| High(3.0-5.0%)

[ Humose (5.0 -12.0%)

771 Organo-mineral (12.0 - 35%)
[ Organic (More than 35%)

Percentage loss

I s0andmore

B z0-50

B 20-30

[] 10-20

[ ] 2-10

[ ] 2%loss - 2% growth
[ More than 2% growth

[ ] Nodata



Global biodiversity and options to prevent biodiversity loss

Global biodiversity Contribution of options to prevent

biodiversity loss, 2050

% Mean Species Abundance (MSA)

70
68 —
66 —
' 4
64 — 1
|
h I
1
i
62 — :
iIN l
b9 =3
o
I ' | ' | ' | ' |
2010 2020 2030 2040 2050 Global Decentralised Consumption
Technology Solutions Change
pathway pathway pathway

—— Trend scenario

® Goal

Derivation of 2050 goal

‘%\ Policy gap

BERCOONEO

Restore abandoned agricultural lands
Reduce consumption and waste
Increase agricultural productivity
Expand protected areas

Reduce nature fragmentation

Reduce infrastructure expansion
Reduce nitrogen emmissions

Mitigate climate change
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Three examples

Compiling biodiversity accounts

A BIOdlve |"S|ty with the GLOBIO model

I GLOBIO model, in cooperation with Mexico i i
I Ecosystem extent, ecosystem condition (MSA) e
£

i Three levels of detail: global (0.75), aggregated S nng
national (0.72), detailed national (0.65)

u Difference mainly caused by distinguishing
secondary vegetation

A Soil accounts
I BasedonS -World
I In progress

A UNCCD National reports
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A Example of model -based -

M o04-0.6

indicator for Mexico ™ 06-08

M 0.8- o 1,000km

Figure 3.2 MSA in Mexico as function of land use and infrastructure (roads), based
on the aggregated vector-based land-use map.

0-0.2

Jo3-049 Wo.2-0.4

B og-055 ™ 0.4-0.6

M os55-0.7 M o06-08

Mo7-085 oS- 0 1,000km
M 0.85 -1 0 1,000km *

Figure 3.3 MSA in Mexico as function of land use and infrastructure (roads), based
Figure 3.1 MSA in Mexico as function of land use and infrastructure (roads), based on the detailed vector-based land-use map.
on the GLOBIO land-use map.
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S01-2 Trends in land productivity or functioning of the land

Land productivity dynamics

Quantitative data MNational level estimates of land productivity dynamics within each land cover type: area covered by each class
of land productivity dynamics (in km?).

Default data are derived from the  Joint Research Centre's Land Productivity Dynamics dataset

and they can be amended as appropiate

. MNet land productivity dynamics (2000-2013) (km?)
P re = fl I I ed Land cover class Moderate
. Declining _ Stressed Stable Increasing MO data
tional —
n a Tree-covered areas 5 10 89 1.130 2.261 6
Grassland 63 199 817 3.305 7.356 21
re po rtS based Cropland 19 44 337 4.009 0,389 45
Wetland 5 & 28 187 353 34
On gIObaI Artificial surfaces 20 9 114 1.111 1.257 15
databases / Other land 1 25 3 17
modelled _ - _
Estimates of land productivity dynamics for areas where a land conversion to a new land cover type has
results taken place {in km?)
Land conversion MNet area . .
Net area change change Met land productivity dynamics (2000-2013) (km2)
From To km?2 Declining I'\p:ju;;r:;e Stressed Stable Increasing
Cropland  [+||Artificial surf{+] 967 9 5 64 332 553 |
E ] &
Grassland [+ |Artificial surf +||270 5 2 20 62 179 [§
Tree-covereq-| |Artificial surf+]|116 3 0 4 41 64 |
Cropland El Grassland El 56 0 0 6 11 39 ”ﬁ
B ] &
Add row

Please answer the following questions if you have edited or replaced the default data using other data sources:

Other metrics IF vwour countrv nieae 3 diffearant matrice tay aseaee land oroductivity (éa 8 Narmalizad Differanca Vagatatinn
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Third of Earth's soil is acutely degraded
due to agriculture
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Aridity

Aridity index, 2010

Aridity index

]
]
[ ]
[ ]
[ ]

Hyper arid (< 0.03)

Arid (0.03 - 0.2)

Semi-arid (0.2 - 0.5)

Dry sub-humid (0.5 - 0.65)
Humid (> 0.65)



Population in drylands, under the SSP2 scenario

Global

billion people
2.5

Regional

North America | I

Central and South America | |
2.0
Middle East and Northern Africa
Sub-Saharan Africa
1.5
Western and Central Europe |
Russia and Central Asia ||
1.0
South Asia @
China region [ |
0.5
Southeast Asia |
o — ] Japan and Oceania | 2
' Hyper-arid Arid Semi-arid Dry 0.0 0.4 0.8 1.2 1.6
sub-humid -
billion people
2010 Populationin 2010
B 2050 B Population growth in existing drylands, 2010 - 2050

Source: PBL/IMAGE

Population in new drylands by 2050

A Biggest growth in SSA, North Africa & Middle East, South Asia
A 80% faster than average population growth (~+45% vs +25%)
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Global Land Outlook:
Future changes to land use and land condition

A How is land use expected to change over the coming
decades?

A How will that influence the challenge to achieve global
sustainability ambitions?

A How will continued land degradation exacerbate this

Ch al |en g e: Sustainable development goals (SDGs) with a strong relation to land
Sustainable production Conservation Ownership Sustainable and
and consumption and restoration and access efficient land
management

A SDG15.3 not limited o -
CONSUNPTIC 15 i

to drylands WOPRODUCT

ND
POVERTY

ZERD
HUNGER

ORDAE | CLEAN WATER
CLEAN ENERG AND SANITATION EQUALITY ACTION

_ Source: UN; PBL

GENDER 1 GLIMATE

pbl.nl



Interlinkages between key themes in global land systems

Demands
Food
Water
Energy
Housing

Timber/fibre

T

Socio-economic
drivers

I

Human security
and wellbeing

Source: PBL

Greenhouse

gas emissions

p Climate change

Animal
products
Cropland
Crops S P
Pasture
Bio-energy )
Renewable energy ———{—F Nature
Fossil fuel
Urban

Forestry

A
Ecosystem functions

and services provide
key inputs into

AL nd management can improve
onNJeteriorate land condition
|
> Land use Land condition

J

Land condition and
water supply determine
the physical suitability
for different land uses

« Provisioning (productivity)

« Regulating (water, ca

<

Wna uses
Ecosystem functions and services

Land condition
determines ecosystem
functions and services

rbon)




Global agricultural area per scenario

Pasture Cropland
million km? million km?2
40 40
30 30
20 20
10 10
e
a
0 ' | ' | | | | | 0 ' | ' | ' |
1970 1990 2010 2030 2050 1970 1990 2010 2030
— History ——  SSP1scenario IAM model range for scenarios

. SSP3 scenario SSP1, SSP2 and SSP3

— SSP3 scenario

Source: PBL/IMAGE



Change compared to natural situation, 2010

— Percentage loss

B s0and more

Source: Stoorvogel et al. 2017; Schut et al. 2015; PBL 0 2-10

| 2% loss - 2% growth
| More than 2% growth




Change in soil organic carbon, per scenario, compared to natural situation

GtC
© .~ Situation 2010
Due to
-50
B Land-use change
.~ Productivity decline
-100
-150
-200
=
e
jm
-250 -
2010 SSP2 SSP2 productivity-
scenario decline scenario
2050

Source: PBL/IMAGE



Net primary production

2010 compared to natural conditions

Low-productivity areas
] Nosignificantloss

| s-20%]loss

] More than 20% loss

Medium-productivity areas
[ ] Nosignificant loss

] 5-20%]loss

B More than 20% loss

High-productivity areas
| Nosignificant loss

] s-20%]loss

B More than 20% loss

|| Areas with extremely low
productivity

Insights:
A 28 million km2 productivity < natural
A ~5% lower NPP

Source: Stoorvogel et al., 2017; Schut et al., 2015; PBL



Area with negative productivity trend, corrected for climate change, 1982 - 2010

Land area Share of land area

North America

Central and South America
Middle East and Northern Africa
Sub-Saharan Africa

Western and Central Europe

Russia and Central Asia

South Asia
China region
Southeast Asia B
Japan, Korea and Oceania %
0 1 2 3 q 0 5 10
million km?

Source: PBL

A 9 million km 2 shows human -induced productivity decline
A Sub-Saharan Africa most exposed

15

pbl.nl

20

%



Agricultural land use and remaining suitable land, under the SSP2 scenario

North America h Land area used in 2050
Central and South America i I - Crops
Middle East and Northern Africa Pasture
Sub-Saharan Africa i [ Potential of remaining land

suitable for agriculture
Western and Central Europe

I very high
Russia and Central Asia h High
South Asia Moderate
China region |i Low
Southeast Asia _
Japan and Oceania i 2 I Land area used in 2010

0 5 10 15 20

million km?
Source: PBL/IMAGE

A Availability of land for agriculture increasingly limited, productivity per
ha increases

A Expansion onto less productive areas and on vulnerable tropical soils
A Estimated ~12% of cropland shows signs of degradation
A Declining productivity increases cropland expansion by 5% to 2050



Carbon emissions from fossil fuel and land use, under the SSP2 productivity-decline scenario, 2010 - 2050

Fossil-fuel-based emissions Land-based emissions Soil-based storage potential in top 30 cm soil

GtC GtC GtC
500 500 500

400 400 400
300 300 300
200 200 200
100 100 100
0 p— 0
Vegetation Natural area
Soil organic carbon - Agricultural area
Peatland (drainage, burning)
Productivity decline
Source: PBL B Land-use change A Land emissions modest compared to
fossil
A Significant restoration potential in
agriculture

A Restoration significant to carbon
budget ( 170-320 Gt C)



Global biodiversity and options to prevent biodiversity loss

Global biodiversity

% Mean Species Abundance (MSA)

2010 2020 2030 2040

—— Trend scenario
® Goal

----- Derivation of 2050 goal

Policy gap

Contribution of options to prevent
biodiversity loss, 2050

Global Decentralised Consumption
Technology Solutions Change
pathway pathway pathway

Restore abandoned agricultural lands
Reduce consumption and waste
Increase agricultural productivity
Expand protected areas

Reduce nature fragmentation

Reduce infrastructure expansion

Reduce nitrogen emmissions

BEEECEED

Mitigate climate change
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Thank you, and looking
forward to your questions.

Additional information:



mailto:Stefan.vanderesch@pbl.nl

Carbon emissions & 1.5 C climate target

Carbon emissions from fossil fuel and land use, under the SSP2 productivity-decline scenario, 2010 — 2050

Fossil-fuel-based emissions Land-based emissions Carbon budget

GtC GtC GtC
500 500 500

400 400 400
2Ceo
300 300 300
200 200 200
100 100 100
z z
o B I
0 0 0
Soil storag
~465 Gt C ~80GtC ~90GtC potential
B Total Vegetation ! _
Vegetation
Soil organic carbon Insights: res{tor?tlﬁ;n
Peatland (drainage, burning) A Land emissions modest compared to fossil POt€MHa:
Productivity decline A Significant restoration potential in agriculture

A Restoration significant to carbon budget
Land- h R
Source: PBL B Land-use change (170 -320 Gt C)
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Climate change may result in ~10% lower yields by
2050 than otherwise

Impacts of climate change and land-based mitigation on agriculture, 2050

Index (2010 =100)

200 B sSSPz scenario
" SSP2scenario with impacts of
climate change on agriculture
150

SSP2 scenario with land-based mitigation

SSP2 scenario with land-based mitigation

and impacts of climate change on agriculture
100

50

pbl.nl

Cropland Crop Crop
area yield production

Source: PBL/IMAGE



Pressures on global biodiversity, per scenario, compared to natural condition

% MSA
o)
-10
- - - .
-30 _— .
-40
= o
2 B Urbanisation B Infrastructure
-50 B Crops ~ Encroachment
2010 SSP1 SSP2 SSP3 , ,
. . , " Biofuels Fragmentation
scenario scenario scenario
Pasture .~ Nitrogen deposition
2050 Forestry Climate change

Source: PBL/IMAGE



Soil organic carbon

2010

Percentage in top 30 cm soil
| Low(1.5% or less)

| Moderate (1.5 - 3.0%)
| High(3.0-5.0%)
[ ]
[ ]

Source: Stoorvogel et al. 2017; Schut et al. 2015; PBL Humose (5.0 - 12.0%)

Organo-mineral (12.0 = 35%)
I Organic (More than 35%)
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Socio-economic drivers

Global population per scenario

billion people
12

10

0 T T , T T T

1970 1990 2010 2030

— History
—— SSP1scenario
= SSP2 scenario

—— SSP3scenario

UN population projections (95% range)

Source: PBL/IMAGE

Regional population, under the SSP2 scenario

billion people
3.0

2.5
2.0
1.5
1.0

0.5

'___—‘:

pbl.nl

0.0 I T T T I T T T

1970 1990 2010 2030

—— North America

—— Central and South America

—— Middle East and Northern Africa —
—  Sub-Saharan Africa _—
= Western and Central Europe —_—

2050

Russia and Central Asia
South Asia
Chinaregion
Southeast Asia

Japan and Oceania




Uncertain future
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-> scenarios

Explorative scenarios to analyse future changes in land and ecosystem function

Land use, land condition, function

E
3
o
o] \ |
History Present Future

Source: PBL

History

Scenarios

Scenario with additional impacts
from changes in soil, land cover
and productivity
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Shared socio -economic pathways (SSPSs)

A Developed for climate change assessments under IPCC

A Applied for land for the Global Land Outlook, hence coherent
with the climate change community

Characteristics of major land-use components in the SSP storylines. These qualitative assumptions are
quantified for the IMAGE SSPs (see Annex 2).

SSP1 SSP2 SSP3
Sustainability Middle of the Road Fragmentation

Globalisation of trade High Medium Low

Meat consumption and waste in the food chain Low Medium High

Land-use regulation (e.g. protected areas) Strict Moderate Low

Crop yield improvement High Medium Low

Livestock system efficiency High Medium Low



The 10 IMAGE regions used in this report

T e LT

I North America ] Western and Central Europe B Japan, Korea and Oceania
I Central and South America || Russian regionand Central Asia  [I] China region

] sub-Saharan Africa South Asia

|| Middle East and Northern Africa [lll] Southeast Asia [ ] Polar

I Source: PBL
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Global GDP per capita, per scenario Regional GDP per capita, under the SSP2 scenario
thousand USD PPP 2005, per year thousand USD PPP 2005, per year
30 60
25 50
20 q0
15 30

10 20

5 10
E
e
a
0 ' 1 \ [ \ [ | o
1970 1990 2010 2030 2050 1970 1990 2010 2030 2050
= History = North America Russia and Central Asia
—— SSPiscenario —— Central and South America South Asia
—— SSP2 scenario —— Middle East and Northern Africa —— China region
—— SSP3scenario —— Sub-Saharan Africa —— Southeast Asia

UN population projections (95% range) = \Western and Central Europe = Japan and Oceania

Source: PBL/IMAGE
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What affects future use and condition of land?

A Demands

A Availability

A Efficiency

A Water

A Climate change
A Land degradation
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Demands for food, timber, bio  -energy and urban

Agricultural production per scenario
Global population, cropland and food supply g P P

Global
Index (1961 =100)
250 — Population billion tonnes dry matter per year
—— Supply of animal products 16
200 per capita
—— Supply of vegetal products
per capita
150 12

—— Cropland per capita

° 1
50
2
0 | \ \ T T \ 4
1960 1970 1980 1990 2000 2010 2020
Source: FAOSTAT; World Development Indicators 2017 :
(o]
2010 SSP1 SSP2 SSP3

scenario  scenario  scenario

2050
Wood Grass and fodder
I Energy crops P Food and feed crops

Source: PBL/IMAGE
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Efficiency of crop yields and livestock systems

Cereal yield per region

tonnes per hectare
8 - North America
—— China
— Europe
- Latin America and Caribbean
South Asia
— Middle East and Northern Africa

—— Sub-Saharan Africa

2
=== World
E
0
O
0 | ' \ ' \ T | ' | ' \
1960 1970 1980 1990 2000 2010 2020

Source: FAOSTAT; World Development Indicators 2017
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Wa‘ter Reduction in crop production caused by local water shortages, 2010

Rainfed crop production

Percentage

0O 5 10 20 30 40 50 60

availability
and use

[ ] Norainfed orirrigated
crop production

[ ] Nodata

Source: PBL/IMAGE
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What affects future use and condition of land?

A Demands

A Availability

A Efficiency

A Water

A Climate change
A Land degradation
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Now, what if we add land degradation to the
scenario?

Explorative scenarios to analyse future changes in land and ecosystem function

Land use, land condition, function

History

Scenarios

Scenario with additional impacts

from changes in soil, land cover
and productivity

3
o
o] \ |
History Present Future
Source: PBL



Stylised representation of change in ecosystem functions and trade-offs per land-use intensity

Wh at iS |and Trade-offs between ecosystem functions Change in land-use intensity
. Intensification
degradation ? b
Natural state Forest _ _ Grassland

. Carbon { pristine forest |
Climate . storage il Y
regulation & 5 "4

Degradation or |
progress ? witer @

retention /93

Food

o
Fibre
Extensive land use

Function -change

or '~
trade -offs? ‘J-

Votijezred® Secondary vegetation

Intensive land use

Plantation ; Intensive agriculture

Wi i@
Itijra| R

Overall function loss

-~ Abandoned L S e Abndoned

Source: PBL



Effects from change in land use, land management and climate on land condition and ecosystem services

_

¥

Change in land condition

Land use
P
=)
Land
management
—_—
—

Soil organic
carbon

Vegetative
cover

Nutrient
balance

Biodiversity

Aridity

>

|

Water
regulation

Primary
production

- Quantified relationships

Unquantified relationships

Source: PBL

>

Change in ecosystem functions and services

Carbon
storage

Crop
production

Water
availability

Flood and
drought risk

pbl.nl




Land condition & scenarios

& ol

-

z

PBL Netherlands Environmental
f’ﬁ"}’ Assessment Agency

Land properties &

ecosystem functions

Water
Food
Climate
Biodiversity

T

Cstorage
WHC

f

NPP
Land cover

Soil depth
Soil structure
SOC

Natural state

sceqaﬂo

N\ SSp2 SCenario

~>lO

ne ‘

2050

No soil & productivity loss

Land use change + continuing decline of
soil, productivity & vegetation cover
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