Note on Statistical Unitsfor Ecosystems

Alessandra Alfieri, Daniel Clarke and Ivo Havinga, United Nations Statistics
Division
and
Jean Louis Weber, European Environmental Agency

Expert Meeting on Ecosystem Accounting, 11-13 May 2011
European Environmental Agency
Copenhagen, Denmark

A. Introduction

1. A statistical unit is an entity about which infortioa is sought and for which
statistics are ultimately compiled. It is the uhiat provides the basis for statistical
aggregates and to which tabulated data referisftat units may be defined according
to many criteria including accounting or organiaagl, geographical and from the point
of view of production. The relative importancetioése criteria depends on the purpose
from a statistical perspective of compilation amsdmination.

2. The importance of well defined statistical unitsvisll understood in economic
statistics. Statistical units serve as a toohfie@asuring in an unduplicated and exhaustive
manner several aspects of the economy. They tirerebnstitute the basis upon which
statistical systems are constructed.

3. Economic units have numerous characteristics. Ehahacteristic can be
classified in different ways, namely by institutedisector reflecting the objectives,
functions and behaviour of the unit, economic aigtireflecting the production process
and geographical location or region. Classifyitagistical units by these characteristics
requires that they be as homogeneous as possithieespect to them. Different
statistical units may be applied according to tharacteristic being analyzed.

4, In a similar manner as in the economy, statisticétis can be defined in the
environment. Section B of this note briefly ougienthe main statistical units in economic
statistics. Section C extends the concept to #itesstal units for ecosystem accounting.

B. Statistical unitsin the economy

5. The statistical units in the System of National &acts are the institutional
units. An institutional unit is an economic entihat is capable in its own right, of
owning assets, incurring liabilities and engagimg@conomic activities and in
transactions with other entities (SNA 2008 parg.4l8stitutional units are able to take
economic decisions and engage in economic acsvitie

6. There are two types of units which are used inSN&, namely households and
legal or social entities. The latter are respdesémd accountable for their economic
decisions but their autonomy may be constraintthgoinstitutional units (e.g.
shareholders, etc.). Institutional units consfstarporations, non-profit institutions,
government units and households. These unitsaagically different from each



other in that their economic objectives, functiamsl behaviour are different. For
example, although all types of institutional unitedertake production they do so with
different objectives: corporations produce goods services with the aim to sell them
at economically significant prices; governmentsduae goods and services to
individual and community at large free or at nonrked prices; and households mostly
produce for own consumption or at small scale.

7. From the point of view of production, institutionatits are grouped in
establishments and enterprises. An establishragrdri of the enterprise that is situated
in a single location and which engages predomigantbne kind of economic activity.

8. An enterprise is an institutional unit that prodsigeods and services. ltis the
smallest legal unit that has certain autonomy rigien-making. It is the basic statistical
unit at which all information on production acties and transactions are maintained.

9. With respect to production, institutional units danclassified by economic
activities using the standard International Staddiadustrial Classification of All
Economic Activities (ISIC). The same institutionadit may produce different goods are
services that are classified according to the @éRiroduct Classification.

C. Statistical unitsfor ecosystems

10.  The short summary on what constitutes a statisticelin economic statistics and
accounting is useful to arrive to similar conclunsdor what constitute statistical units
for ecosystem accounting.

11. The statistical unit about which we want to colleéormation is the land,
including inland water, which provides the spacechisupports economic activities and
ecosystem processes. We define below the stafefitee the basic statistical units for
ecosystem accounts.

12. Inthe case of ecosystems, the statistical unitkephrture are the bio-physical
objects and the derived land-cover types that efieed using the Land Cover
Classification System 3 (LCCS3 of FAO). Thesesaite scale independent in the sense
that they describe the objects (e.g. trees, scaibg,and, as such, they cannot be
mapped.

13.  When studying ecosystem, it is important to degcgéographical areas
according to the natural vegetation (e.g. forestsjbland, heartland, grassland, cropland
and marches) or absence of natural vegetationgamngl, rocks, glaciers and water
bodies) or artificial character (e.g. built up ajeaStarting from the units defined in
LCCS3, land cover functional units (LCFU) arranige biophysical objects in mappable
classes according to established patterns. A L@flduces goods and services from a
homogeneous land area that functionally forms &&luster of spatial relationships of
objects, characteristics and properties of lan@FU are characterized by a dominant
land cover type defined on the basis of the objéctsntains. It should noted that LCFU
may include other types of land cover types whiehteowever secondary. LCFU is
analogous to the establishment in economic stdistiith the establishment being
homogenenous in terms of the processes it engage€FU can be classified on the
basis of the land cover types. One example of L&HWban and associated developed
areas. This unit is a composite unit includin@adldlition to built up are also significant



amounts of herbaceous and tree vegetation (grd&xam @reas, tree alignments alongside
avenues and street) and in some cases of watecearf

14.  While LCFUs are mappable classified according eodbminant land cover type,
they are not sufficient to analyze the “behaviocafrthe unit. The “behaviour” in terms
of the functions of the ecosystem cannot be andliaea relatively small land area in
isolation rather it is necessary to analyze itanreection with the neighbouring units and
the topographic characteristics such as river lsaamu geographical zones (mountain,
lowland, highland and coast). There is thus a needbserve these units as part of a
landscape which reflects the concept of the soctdegical system reflecting also the
interaction of humanity with the ecological functg

15.  The basic units for ecosystem accounting are theabed socio-ecological
landscape units (SELU). They are classified adogrtb their characteristics of slope
and altitude (mountain, highland, lowland) and bgiag to a river basin, location
(proximity to the sea), dynamism of exchanges (ivers networks vs. more static land
objects) and lastly dominant land cover type. Thmithant land cover type is assessed
regarding the influence that the various land cdwectional units on their own space as
well as on their neighbourhood because of thee srzand number in a particular area.

16. The water catchment (relief or sub-river basin)elision of SELU captures the
natural and clearly significant factors of a celntx@logical driver: water. Water
catchments or watersheds are understood in ecalofiynctional entities and thus clearly
relevant as a dimension for modelling the socidegioal systems. The landform
(topography) plays a major role in determining pla¢ghways of flows of water along with
nutrients and all other types of elements and ried$éethat are drained and stored along
the catchments.

17. Rivers are land cover units of a particular typesreithe dynamics of the water
flow is the essence. In the case of rivers, SELIUlvei the river system of the sub-basin.
SELUs will be decomposed into drains (main drasegondary drains...) and segments
(reaches) of homogenous water discharge.

18. SELU can be compared to enterprise in economisstst They support the
assets in the area (e.g. water, soil, vegetatior); éhey use theses assets to produce
services; the majority of the interactions happéhiwthe SELU and they are in some
sense autonomous concerning the processes thailéedeewithin them.



