
Designing a 
Framework to Monitor 
New Zealand's 
Resources

2058
May 2010

Report 10A



Report 10a 

Designing a Framework to 
Monitor New Zealand’s 

Resources 

Version 1 

May 2010 



 

 

Report name Designing a Framework to Monitor New Zealand’s Resources: Version 1 

Background paper to         Report 10: The State of New Zealand’s Resources 

Published          Copyright © Sustainable Future Limited, May 2010 
           ISBN 978-1-877473-52-4 (paperback) 

           ISBN 978-1-877473-53-1 (PDF) 
This document is available at www.sustainablefuture.info and may 
be reproduced or cited provided the source is acknowledged. 

Prepared by          Sustainable Future, as part of Project 2058 

Authors          Wendy McGuinness and Jean-Charles Perquin 

In addition to the report’s main authors, the research team included 

           Jessica Prendergast 

External reviewers Dr Beat Huser, Stephen Oakley, Wayne Silver, Dr Sean Weaver 
and Dr Morgan Williams 

For further information         Sustainable Future 
Phone (04) 499 8888 
Level 2, 5 Cable Street 
PO Box 24222 
Wellington 6142 
New Zealand 
www.sustainablefuture.info 

Disclaimer The Sustainable Future Institute has used reasonable care in collecting and 

presenting the information provided in this publication. However, the Institute 
makes no representation or endorsement that this resource will be relevant or 
appropriate for its readers’ purposes and does not guarantee the accuracy of the 
information at any particular time for any particular purpose. The Institute is not 
liable for any adverse consequences, whether they be direct or indirect, arising from 
reliance on the content of this publication. Where this publication contains links to 
any website or other source, such links are provided solely for information 
purposes and the Institute is not liable for the content of such website or other 
source. 

Publishing This publication has been produced by companies applying sustainable practices 

within their businesses. The body text is printed on ECO100 paper, manufactured 
from 100% waste paper in a chlorine-free process. The cover is printed on Works 
Smooth, using vegetable-based offset inks. 



 

 

Contents 

Preface 1 
Executive Summary 2 
1. Purpose 5 
1.1 The Sustainable Future Institute 5 
1.2 Project 2058 5 
2. Methodology 7 
2.1 Position Statement 7 
2.2 Terminology 7 
2.3 Information Collection 8 
2.4 Limitations and Boundaries 8 
2.5 Method of Analysis 8 
3. Exploring a Range of Models 10 
3.1 Traditional Science-based Approaches 10 
3.2 The Ecosystem Services Approach 12 
3.3 The Accounting Systems Approach – SNA and SEEA 13 
3.4 The Framework to Measure the Progress of Societies 15 
4. Developing an Appropriate Framework 16 
4.1 Defining Resource Types 17 
4.2 Designing the Dataset Framework 18 
5. The Eleven Datasets 22 
5.1 The Sources of the Data 24 
6. Next Steps 27 
Abbreviations 29 
References 46 
 



 

 

Tables 

Table 1 Summary of the Dataset Framework 21 
 

Figures 

Figure 1 The Eleven Datasets and their Indicators 3 
Figure 2 The Method 9 
Figure 3 Taxonomic Classification of Humans 11 
Figure 4 The Four Spheres of the Earth System 12 
Figure 5 Ecosystems and Services 12 
Figure 6 Environmental Assets within the 1993 SNA 13 
Figure 7 Excerpt from SEEA Asset Classification 14 
Figure 8 The Framework to Measure the Progress of Societies 15 
Figure 9 How the Three Types of Resources Interrelate 18 
Figure 10 The Eleven Datasets and their Indicators 22 
Figure 11 The Five Stages 28 
 

Appendices 

Appendix 1 The Dataset Framework 31 
Appendix 2 The Ecosystem Services Definition 44 



Preface 

 Designing a Framework to Monitor New Zealand’s Resources    |  1 

Preface 

We measure what we value, and we manage what we measure. 

Throughout time societies have been completely reliant upon the state of their natural 
resources. Both the resources themselves, and their health, have a major influence on the 
prosperity and well-being of any nation. Hence, it is of primary importance to ‘measure what 
we value’ in a way that respects the efforts of past New Zealanders, meets the needs of the 
present, while at the same time protecting resources for the use and enjoyment of future New 
Zealanders, thus maximising New Zealand’s long-term prospects.  

Comprehensive reporting on the state of resources and the natural environment is a difficult 
exercise due to both the scale of the task and its complexity. However the desire to measure and 
manage resources continues to generate a number of insightful reports that add to the wider 
debate on New Zealand’s long term future. 

The Ministry for the Environment’s report Environment New Zealand 2007 (first published in 
1997) uses a set of indicators to report on key aspects of New Zealand’s environment and to 
track how these aspects have changed over time. Other reports, such as Measuring New Zealand’s 

Progress Using a Sustainable Development Approach: 2008, published by Statistics New Zealand 
(2009), present an overarching view of New Zealand’s environmental, economic and social 
progress, and an assessment of whether progress has been consistent with sustainable 
development. A recent review by the Parliamentary Commissioner for the Environment (2010), 
How Clean Is New Zealand? Measuring and reporting on the health of our environment, investigates 
the way the ‘state of the environment’ is assessed by councils in New Zealand, and 
recommends changes that will improve the quality and usefulness of the process. It also 
confirms conclusions drawn in the reports mentioned above regarding issues around the 
reliability and consistency of available information in order to describe and evaluate New 
Zealand’s environment successfully. Similarly, the Environmental Performance Review of New 

Zealand, released by the OECD (2007), was published to ‘help member countries improve their 
individual and collective performances in environmental management’. The review considered 
the quality of New Zealand’s national monitoring system and made 38 recommendations that 
could contribute to further environmental progress in New Zealand, many of which focus on 
establishing more effective standards and useful indicators to measure progress.  

Although all the above reports increase our understanding of the challenges ahead, none of the 
four contain a comprehensive stocktake of New Zealand’s resources over time. This report and 
the resulting datasets attempts to meet this purpose.  

The authors would like to thank the external reviewers, in particular Dr Beat Huser, Stephen 
Oakley, Wayne Silver, Dr Sean Weaver and Dr Morgan Williams, for reading the early drafts of 
this methodology and providing considerable guidance throughout the process. Naturally, any 
errors or matters of opinion remain the responsibility of the authors. 

Wendy McGuinness 
Chief Executive         
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Executive Summary 

The purpose of this report is to explain the methodology the Institute has developed to inform 
Report 10, The State of New Zealand’s Resources. The fundamental proposition underlying Report 
10  is that ‘we measure what we value’. The purpose of the report is two-fold. Firstly, it will 
help Sustainable Future develop a National Sustainable Development Strategy (NSDS) for New 
Zealand in late 2011.1 Secondly, it will provide interested parties with comprehensive data on 
the state of New Zealand’s resources, enabling them to consider, reflect upon and manage those 
resources effectively for our shared future. 

This report explains how four models were explored: (i) traditional science-based approaches; 
(ii) an eco-systems approach; (iii) the accounting systems approach, and (iv) the frameworks to 
measure the progress of societies (Section 3). From this, we go on to develop what we consider 
the optimal framework (Section 4). Figure 1 lists the 11 datasets we have compiled, and shows 
how they are used to provide a comprehensive framework across all resources. Section 5 
explains where data was collected from, and Section 6 explains how this information will be 
used to contribute to the development of an NSDS. Finally, the framework is presented in 
Appendix 1. 

Importantly, this report is version 1 of the methodology. The Institute has no desire to duplicate 
the work of other organisations; we welcome feedback on this version in order to ensure the 
resulting data is both accurate and useful. 

It is our hope that this work will help to progress New Zealand’s reporting on resources in the 
future, particularly in terms of enabling New Zealanders to benchmark progress over time. 

                                                             
1  For further information about our work programme, see Project 2058 Methodology: Version 3 (SFI, 2009). 
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Figure 1 The Eleven Datasets and their Indicators  

 

TYPE I – Natural Resources 
1 Land 
1.1 Land use – general 
1.2 Land cover 
1.3 Land use – specific (agriculture and forestry) 
 
2 Minerals 
2.1 Production of metals (including rocks, aggregate, limestone, etc.) 
2.2 Production of non-metals 
 
3 Energy  
 a Non-renewable energy 
3a.1 Energy production 
3a.2 Energy consumption 
 
 b Renewable energy 
3b.1 Energy production 
3b.2 Energy consumption 
 
 c Electricity 
3c.1 Electricity generation non-renewables 
3c.2 Electricity generation renewables 
3c.3 Electricity consumption 
 
4 Water Supply 
4.1 Freshwater inflow volumes 
4.2 Freshwater outflow volumes 
4.3 Change in storage volumes 
4.4 Abstraction volumes 
4.5 Discharge volumes 
4.6 Groundwater stock volumes 
 
5 Fisheries and Aquaculture 
5.1 Fish capture quantity 
5.2 Aquaculture production quantity & trade value 
5.3 Fish exports quantity & trade value 
5.4 Fish imports quantity & trade value 
5.5 Fish stock assessment 
 
6 Biodiversity 
6.1 Number of known native species 
6.2 Number of threatened species 
6.3 Land area under pest management 
6.4 Protected natural areas – terrestrial 
6.5 Protected natural areas – marine 
 

7 Forestry2  
 a Natural forest 
7a.1 Removals & production3 

 

                                                             
2  Forestry is the only dataset that is split between two types of resources, natural and human-generated; 

see also 7b.1 to 7b.7. 
3  Removals refer to the quantity of wood harvested per year.  
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TYPE II – Human-generated Resources 
7 Forestry  
 b Planted forest 
7b.1 Area & standing volume 
7b.2 Exotic planting 
7b.3 Exotic harvesting  
7b.4 Area by species 
7b.5 Production & consumption 
7b.6 Exports of forestry products 
7b.7 Imports of forestry products 
 
8 Livestock and Crops 
 a Livestock 
8a.1 Livestock numbers  
8a.2 Meat production  
8a.3 Milk production 
8a.4 Exports 
 
 b Crops 
8b.1 Production of cereals 
8b.2 Production of vegetables (outdoor) 
8b.3 Production of vegetables (indoor)  
8b.4 Production of fruits 
8b.5 Fertiliser use 
8b.6 Exports 

 

TYPE III – Whole System Resources 

9 Atmosphere 
9.1 Air quality 
9.2 Greenhouse gas emissions & removals 
9.3 Stratospheric ozone level 
  
10 Water quality 
10.1 Freshwater quality 
10.2 Seawater quality 
 
11 Soil 
11.1 Soil health 
11.2 Proportion of soils not meeting target range by soil health indicator 
11.3 Number of identified contaminated sites by management category 
11.4 Erosion-prone soil area 
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Measurement 
Focus

Type of 
Resource

Nature of 
Resource

Type of 
Ecosystem 
Services*

Dataset Indicator Units

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 8
brow n seaw eeds
red seaw eeds
crabs, sea-spiders
lobsters, spiny-rock lobsters
shrimps, praw ns
river eels
salmon, trout, smelt
carp, barbel and other cyprinids
miscellaneous freshw ater f ishes
cod, hake, haddock
flounder, halibut, sole
herrings, sardines, anchovies
marine f ishes not identif ied
miscellaneous coastal f ishes
miscellaneous demersal f ishes
miscellaneous pelagic f ishes
sharks, rays, chimaeras
tuna, bonito, billf ish
corals
sponges
miscellaneous aquatic 
invertebrates
sea-urchins and other 
echinoderms
abalones, w inkles, conchs
clams, cockles, arkshells
miscellaneous marine molluscs
mussels
oysters
scallops, pectens
squids, cuttlefishes, octopuses
blue-w hales, f in-w hales
sperm-w hales, pilot-w hales

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

w hales, seals and other aquatic 
mammals (number)

5. Fisheries & 
Aquaculture
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Attribute**

Col 7

5.1 Fish capture 
quantity

aquatic plants

tonnes

crustaceans

diadromous f ish

freshw ater f ish

marine f ish

miscellaneous aquatic animal 
products

miscellaneous aquatic animals

molluscs

5.2 Aquaculture 
production quantity & 
trade value

freshw ater diadromous f ish salmon, trout, smelt

marine diadromous f ish salmon, trout, smelt

marine molluscs

abalones, w inkles, conchs

mussels

oysters
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Measurement 
Focus

Type of 
Resource

Nature of 
Resource

Type of 
Ecosystem 
Services*

Dataset Indicator Units

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 8
tonnes
k$US

tonnes

k$US
tonnes
k$US

tonnes
k$US

tonnes
$US000
tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

tonnes
k$US

near or above target levels
probably near or above target levels
possibly near or above target levels
below  target levels

Attribute**

Col 7

Q
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Y
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L 
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5. Fisheries & 
Aquaculture

5.3 Fish exports 
quantity & trade value

crustaceans

crustaceans, frozen

crustaceans, not frozen

crustaceans, prepared or preserved

fish

fish f illets, frozen

fish meat, w hether or not minced, and 
f illets, fresh or chilled

fish meat, w hether or not minced, frozen

fish prepared or preserved

fish, dried, salted or smoked

fish, fresh or chilled, excluding f illets and 
meat

fish, frozen, excluding f illets and meat

fish, live

other other products

molluscs & aquatic invertebrates

molluscs and other aquatic invertebrates, 
live, fresh or chilled

molluscs and other aquatic invertebrates, 
other than live, fresh or chilled

molluscs and other aquatic invertebrates, 
prepared or preserved

5.4 Fish imports 
quantity & trade value

crustaceans

crustaceans, frozen

crustaceans, not frozen

crustaceans, prepared or preserved

fish

fish f illets, frozen

fish meat, w hether or not minced, and 
f illets, fresh or chilled

fish meat, w hether or not minced, frozen

fish prepared or preserved

molluscs and other aquatic invertebrates, 
prepared or preserved

fish, dried, salted or smoked

fish, fresh or chilled, excluding f illets and 
meat

fish, frozen, excluding f illets and meat

fish, live

5.5 Fish stock 
assessment

proportions of assessed f ish stocks 
by assessment category %

other other products

molluscs & aquatic invertebrates

molluscs and other aquatic invertebrates, 
live, fresh or chilled

molluscs and other aquatic invertebrates, 
other than live, fresh or chilled
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Measurement 
Focus

Type of 
Resource

Nature of 
Resource

Type of 
Ecosystem 
Services*

Dataset Indicator Units

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 8
marine
land-based
freshw ater
marine
land-based
freshw ater
marine
land-based
freshw ater
marine
land-based
freshw ater
marine
land-based
freshw ater
marine
land-based
freshw ater
acutely threatened
chronically threatened
at risk
acutely threatened
chronically threatened
at risk
acutely threatened
chronically threatened
at risk
acutely threatened
chronically threatened
at risk
acutely threatened
chronically threatened
at risk
acutely threatened
chronically threatened
at risk
acutely threatened
chronically threatened
at risk
acutely threatened
chronically threatened
at risk
rodents
mustelids/cats

pest herbivores
w eeds
possums
possums

goats

w eeds
deer
tahr

area managed on conservation 
lands hectares

land area under management of 
pest species

million hectares

FI
NI

TE
 &

 F
AS

T-
RE

G
EN

ER
AT

IN
G

 

number

protozoa

chromista

plants

fungi

animals

6.2 Number of threatened 
species

bats

number

Attribute**

Col 7

6.1 Number of know n native 
species

bacteria

Q
UA

NT
IT

Y

TY
PE

 I 
– 

NA
TU

RA
L 

RE
SO

UR
CE

S 
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ov

is
io

ni
ng

, S
up
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ng
, R
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at
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g,
 C

ul
tu
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l

6. Biodiversity

birds

reptiles

frogs

freshw ater f ish

invertebrates

plants

fungi

6.3 Land area under pest 
management
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Measurement 
Focus

Type of 
Resource

Nature of 
Resource

Type of 
Ecosystem 
Services*

Dataset Indicator Units

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 8
national parks
specially protected areas
w ilderness areas
conservation parks
ecological areas
sanctuary areas
w ilderness areas
stew ardship areas
amenity areas
w ildlife management areas
marginal strips
nature reserves
scientif ic reserves
historic reserves
scenic reserves
local purpose reserves
recreation reserves
w ildlife refuges
total
Conservation Act
Reserves Act
Wildlife Act
other legal protection
marine reserves
marine mammal sanctuaries

hectares

6.5 Protected natural 
areas – marine

protected under Marine Reserves 
Act and Mammals Protection Act hectares

6.4 Protected natural 
areas – terrestrial

protected under National Parks 
Act

hectares

protected under Conservation Act hectares

protected under Reserves Act hectares

protected under Wildlife Act hectares

Q
UA

NT
IT

Y

TY
PE

 I 
– 

NA
TU

RA
L 

RE
SO

UR
CE

S 
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 &

 F
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T-
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G
EN
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G
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, R
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g,
 C
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l

6. Biodiversity

Attribute**

Col 7

private land protected under
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Measurement 
Focus

Type of 
Resource

Nature of 
Resource

Type of 
Ecosystem 
Services*

Indicator Units

Col 1 Col 2 Col 3 Col 4 Col 6 Col 8
saw  logs
peeler logs
small logs
pulp logs
export chips
export logs

saw n timber production
000 ha
000 m³

7b.3 Exotic harvesting harvesting (area clear felled)

logs and w oodchips 000 m³ RE
000 m³

000 m³ RE
000 m³ RE

tonnes
000 m³ RE

tonnes
000 m³

000 m³ RE

all forestry products 000 m³ RE
000 m³

000 m³ RE
000 m³ RE

tonnes
000 m³ RE

tonnes
000 m³

000 m³ RE

all forestry products 000 m³ RE

w ood pulp 

paper and paperboard

panel products

other forestry products 

000 m³

7b.6 Exports of forestry products

saw n timber 

w ood pulp 

paper and paperboard

panel products

other forestry products

eucalyptus species
other hardw oods 

roundw ood consumption 
estimated roundw ood removals 

7b.7 Imports of forestry products

saw n timber 

000 harestocking (replanting after harvesting)

7b.4 Area by species

radiata pine

000 ha

Douglas f ir
cypress species
other softw oods

7a.1 Removals and production
estimated roundw ood removals

000 m³

7b. Planted 
Forest

7b.1 Area & standing volume
total forest area 
standing volume

7b.2 Exotic planting
new  planting 

7b.5 Production & consumption

Q
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Y
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L 
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S 
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G
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R
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l
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E 
II 
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S
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Attribute**

Col 7

Dataset

7. Forestry

7. Forestry

Col 5

7a. Natural 
Forest
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Measurement 
Focus

Type of 
Resource

Nature of 
Resource

Type of 
Ecosystem 
Services*

Indicator Attribute** Units

Col 1 Col 2 Col 3 Col 4 Col 6 Col 7 Col 8
beef calves
beef cattle
dairy calves
dairy cattle
sheep
lambs
chickens
deer
pigs
goats
sheep
lambs
bulls
calves
cow s
heifers
goats
pigs
steers
deer
poultry
milk processed million litres
milkfat processed
protein processed
milksolids processed
average litre per cow litres
average milkfat per cow
average kg protein per cow
average kg milksolids per cow
live animals
beef and veal
lamb and mutton
venison
other meat
butter, AMF and cream products
cheese
w holemilk pow der
skimmilk, buttermilk pow der and infant foods
casein, protein products and albumins
other dairy products
w ool
carpets and other w ool products
hides, leather and dressed skins

other agricultural products

other food
miscellaneous agricultural and food products

Q
UA

NT
IT

Y

TY
PE

 II
 –
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 R
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O
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S 
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G
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G
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io

ni
ng

8. Livestock and 
crops

Dataset

Col 5

8a.3 Milk production

k$NZ

8a. Livestock

8a.1 Livestock number head

8a.2 Meat production (total 
w eight at slaughter)

tonnes

tonnes

tonnes

tonnes

million kg

kg

8a.4 Exports
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Measurement 
Focus

Type of 
Resource

Nature of 
Resource

Type of 
Ecosystem 
Services*

Indicator Attribute** Units

Col 1 Col 2 Col 3 Col 4 Col 6 Col 7 Col 8
barley
w heat
peas f ield
oat grain
maize grain
other cereals
asparagus
broccoli
cabbage
carrots
caulif low er
green beans
kumara
lettuce
melon w ater/rock
onions
peas (fresh/processed)
potatoes
pumpkin
squash
sw eet corn
tomatoes 
other
tomatoes
capsicum/peppers
cucumbers
mushrooms
total kiw ifruit
w ine grapes
apples
pears
nashi (Asian) pears
peaches
apricots
nectarines
cherries
plums
avocados
feijoas
tamarillos
passionfruit
persimmons
blackcurrants
blueberries
boysenberries
raspberries
straw berries
oranges
grapefruit/goldfruit
lemons
mandarins
tangelos
olives
nuts
urea
diammonium phosphate (DAP) 
ammonium sulphate
super-phosphate
lime
all other nitrogen-containing fertilisers
all other phosphatic fertilisers
all potassic fertilisers
eff luent sprayed on f ields hectares
kiw ifruit
pipfruit
w ine
other fresh and processed fruit
vegetables, grains and seeds

Q
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Y
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8. Livestock and 
Crops

Dataset

Col 5

8b.6 Exports k$NZ

8b. Crops

8b.1 Production of cereals tonnes & hectares

8b.2 Production of 
vegetables (outdoor)

hectares

8b.3 Production of 
vegetables (indoor) hectares

8b.4 Production of fruits

hectares

8b.5 Fertiliser use
tonnes

hectares

hectares
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Measurement 
Focus

Type of 
Resource

Nature of 
Resource

Type of 
Ecosystem 
Services*

Dataset Indicator Units

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 8
PM10

nitrogen dioxide
carbon monoxide
sulphur dioxide
tropospheric ozone

carbon dioxide
methane
nitrous oxide
sulphur hexafluorine
hydrofluorocarbons
perfluorocarbons
energy
industrial processes
w aste
agriculture

removals total net removals
9.3 Stratospheric ozone 
level

national average yearly ozone 
levels

ozone [ ] DU

nitrogen trends

ammoniacal nitrogen
E. coli  [ ] [ ]/100mL
visual clarity metre
w ater temperature Celsius degree
dissolved oxygen mg.L-1
MCI MCI
macroinvertebrate richness %EPT
total nitrogen
total phosphorous
visual clarity metre
algal biomass mg.L-1
nitrate trends mg.L-1
E. coli  [ ] [ ]/100mL

total carbon content
total nitrogen content
pH in w ater N/A
Olsen phosphate
mineralisable nitrogen
macroporosity %v.v-1

cleaned sites
actively managed sites
not cleaned or actively managed
North Island
South Island
total

Attribute**

Col 7
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9. Atmosphere

9.1 Air quality by region µg.m-3

9.2 Greenhouse gas 
emissions & removals

emissions Mt CO2-e

emissions by sector Mt CO2-e

10. Water Quality
10.1 Freshw ater quality

river w ater quality trends

mg.L-1dissolved reactive phosphorous trends

lake w ater quality trends
mg.L-1

groundw ater quality trends

recreational w ater quality trends
proportion of complying samples                              
(E. Coli [ ]) per sites number of site

10.2 Seaw ater quality recreational w ater quality trends
proportion of complying samples 
(enterococci  [ ]) per sites number of site

11. Soil

11.1 Soil health

mg.cm-3

µg.cm-3

11.2 Proportions of soils 
not meeting target range 
by soil health indicator

acidity

%

organic resources

fertility

physical composition

11.3 Number of identif ied 
contaminated sites by 
management category

number of sites

11.4 Erosion-prone soil 
area

ha

 

* MA Ecosystem Services: Provisioning, Regulating and Supporting 
** Refer to the relevant worksheet for more details   
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Appendix 2 The Ecosystem Services Definition 

Source: MA, 2005b: 40

Ecosystem services are the benefits 
people obtain from ecosystems. These 
include provisioning, regulating, and 
cultural services that directly affect 
people and the supporting services 
needed to maintain other services (CF2). 
Many of the services listed here are 
highly interlinked. (Primary production, 
photosynthesis, nutrient cycling, and 
water cycling, for example, all involve 
different aspects of the same biological 
processes.) 

 
Provisioning Services 
These are the products obtained from 
ecosystems, including:  
 Food. This includes the vast range of 
food products derived from plants, 
animals, and microbes. 
 Fibre. Materials included here are 
wood, jute, cotton, hemp, silk, and wool. 
 Fuel. Wood, dung, and other bio-
logical materials serve as sources of 
energy. 
 Genetic resources. This includes the 
genes and genetic information used for 
animal and plant breeding and bio-
technology. 
 Biochemicals, natural medicines, and 
pharmaceuticals. Many medicines, bio-
cides, food additives such as alginates, 
and biological materials are derived 
from ecosystems. 
 Ornamental resources. Animal and 
plant products, such as skins, shells, and 
flowers, are used as ornaments, and 
whole plants are used for landscaping 
and ornaments. 
 Fresh water. People obtain fresh water 
from ecosystems and thus the supply of 
fresh water can be considered a pro-
visioning service. Fresh water in rivers is 
also a source of energy. Because water is 
required for other life to exist, however, 
it could also be considered a supporting 
service. 
 
Regulating Services 

These are the benefits obtained from the 
regulation of ecosystem processes, in-
cluding: Air quality regulation. Ecosystems 
both contribute chemicals to and extract 
chemicals from the atmosphere, influencing 
many aspects of air quality. 
 Climate regulation. Ecosystems influence 
climate both locally and globally. At a local 
scale, for example, changes in land cover 
can affect both temperature and pre-
cipitation. At the global scale, ecosystems 
play an important role in climate by either 
sequestering or emitting greenhouse gases. 
 Water regulation. The timing and magni-
tude of runoff, flooding, and aquifer re-
charge can be strongly influenced by 
changes in land cover, including, in par-
ticular, alterations that change the water 
storage potential of the system, such as the 
conversion of wetlands or the replacement 
of forests with croplands or croplands with 
urban areas. 
 Erosion regulation. Vegetative cover plays 
an important role in soil retention and the 
prevention of landslides. 
 Water purification and waste treatment. 
Ecosystems can be a source of impurities 
(for instance, in fresh water) but also can 
help filter out and decompose organic 
wastes introduced into inland waters and 
coastal and marine ecosystems and can as-
similate and detoxify compounds through 
soil and subsoil processes. 
 Disease regulation. Changes in ecosystems 
can directly change the abundance of 
human pathogens, such as cholera, and can 
alter the abundance of disease vectors, such 
as mosquitoes. 
 Pest regulation. Ecosystem changes affect 
the prevalence of crop and livestock pests 
and diseases. 
 Pollination. Ecosystem changes affect the 
distribution, abundance, and effectiveness 
of pollinators. 
 
 Natural hazard regulation. The presence of 
coastal ecosystems such as mangroves and 
coral reefs can reduce the damage caused 
by hurricanes or large waves. 
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Cultural Services 
These are the nonmaterial benefits 
people obtain from ecosystems through 
spiritual enrichment, cognitive develop-
ment, reflection, recreation, and aes-
thetic experiences, including: 
 Cultural diversity. The diversity of 
ecosystems is one factor influencing the 
diversity of cultures. 
 Spiritual and religious values. Many 
religions attach spiritual and religious 
values to ecosystems or their compo-
nents. 
 Knowledge systems (traditional and 
formal). Ecosystems influence the types 
of knowledge systems developed by 
different cultures. 
 Educational values. Ecosystems and 
their components and processes provide 
the basis for both formal and informal 
education in many societies. 
 Inspiration. Ecosystems provide a rich 
source of inspiration for art, folklore, 
national symbols, architecture, and ad-
vertising. 
 Aesthetic values. Many people find 
beauty or aesthetic value in various 
aspects of ecosystems, as reflected in the 
support for parks, scenic drives, and the 
selection of housing locations. 
 Social relations. Ecosystems influence 
the types of social relations that are 
established in particular cultures. Fish-
ing societies, for example, differ in many 
respects in their social relations from 
nomadic herding or agricultural soci-
eties. 
 Sense of place. Many people value the 
“sense of place” that is associated with 
recognized features of their environ-
ment, including aspects of the eco-
system. 

 Cultural heritage values. Many societies 
place high value on the maintenance of 
either historically important landscapes 
(“cultural landscapes”) or culturally signifi-
cant species. 
 Recreation and ecotourism. People often 
choose where to spend their leisure time 
based in part on the characteristics of the 
natural or cultivated landscapes in a 
particular area. 
 
Supporting Services 
Supporting services are those that are 
necessary for the production of all other 
ecosystem services. They differ from 
provisioning, regulating, and cultural ser-
vices in that their impacts on people are 
often indirect or occur over a very long 
time, whereas changes in the other cate-
gories have relatively direct and short-term 
impacts on people. (Some services, like ero-
sion regulation, can be categorized as both 
a supporting and a regulating service, 
depending on the time scale and immed-
iacy of their impact on people.) 
These services include: 
 Soil Formation. Because many provision-
ing services depend on soil fertility, the rate 
of soil formation influences human well-
being in many ways. 
 Photosynthesis. Photosynthesis produces 
oxygen necessary for most living organ-
isms. 
 Primary production. The assimilation or 
accumulation of energy and nutrients by 
organisms. 
 Nutrient cycling. Approximately 20 nutr-
ients essential for life, including nitrogen 
and phosphorus, cycle through ecosystems 
and are maintained at different concen-
trations in different parts of ecosystems. 
 Water cycling. Water cycles through 
ecosystems and is essential for living 
organisms. 
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