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This paper contains technical guidance for the Excel spreadsheet 
‘Natural Capital Asset Index 2018’. The format for each page of this 
guidance is as follows: 
 
 

 
Worksheet title 

Input cells:  All cells which require inputs are shown here (if applicable). 
 
[Brief introduction to the worksheet.] 
 
[Main text explaining the theoretical basis for the worksheet, as well as detailed instructions 
for users.] 
 
Main references:  

 Further relevant reading is included here (if applicable). 
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Tom.McKenna@snh.gov.uk 
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ES Potential per SPU 

Input cells:  F4:AG34 
 
This sheet provides a matrix of the CICES ecosystem service groups/classes (x-axis) 
and the Level 2 EUNIS habitat categories (y-axis). The intersections (cells F4:AG34) 
show the ecosystem service potential (ESP) – on a scale of 0 to 5 – for each 
combination. 
 
The European Nature Information System (EUNIS) habitat classification has recently been 
interpreted and adapted for Scotland (Strachan, 2015). The 31 terrestrial habitats (at Level 
2) existent in Scotland1 have been considered in terms of their potential ability to produce 
ecosystem services in each of the 28 CICES groups/classes. We therefore consider 868 (31 
multiplied by 28) intersections in total. 
 
The matrix is based upon work by Burkhard et al. (2014). They considered potential for 
ecosystem services for a hypothetical ‘normal’ European landscape, using the CORINE land 
cover classification, and a CICES-based classification for ecosystem services (albeit one 
which is slightly different to that used by the NCAI). It was therefore necessary to make 
adjustments to their work to translate to our EUNIS and CICES classifications, as well as to 
reflect the particular Scottish landscape. 
 
Like Burkhard et al., we use a relative 0 to 5 scale as follows: 
 

 0 = No relevant potential;  

 1 = Low relevant potential; 

 2 = Relevant potential; 

 3 = Medium relevant potential; 

 4 = High relevant potential; and  

 5 = Maximum relevant potential. 
 
This is a ratio scale (e.g. a potential of 4 is twice as much as a potential of 2). The spatial 
scale is in service providing units (SPUs). 
 
This worksheet assumes exemplary ecosystem function for each of the 31 habitat types, and 
appraises quality in terms of the 28 CICES groups/classes that each habitat type can 
theoretically provide. For instance, woodland is associated with many potential ecosystem 
services, all of which are shown in this worksheet (for instance timber, climate change 
regulation, physical & experiential interactions), even though a particular ecosystem service 
flow (e.g. timber) might diminish the potential for other ecosystem services. When we 
describe the ‘ESP matrix’ as hypothetical, it is mainly in this sense: in reality a particular 
habitat won’t be able to provide all of the different ecosystem services at the same time (i.e. 
there are bound to be some trade-offs).  

                                                
1
 The NCAI does not include marine habitats (EUNIS category A) or habitat complexes (EUNIS 

category X). Level 2 types are only considered for the NCAI where they exist in Scotland. Hence 
some (e.g. F7 ‘Spiny Mediterranean Heaths) are not included.  



3 

www.nature.scot 

 
Figure 1: Aspects of the NCAI model so far considered are shown in bold.  
 
Main references:  

 Burkhard, B.; Kandziora, M.; Hou, Y.; Muller, F. 2014. Ecosystem service potentials, 
flows and demands – concepts for spatial localisation, indication and quantification. 
Landscape Online 34:1-32  

 Strachan, I.M. 2015. Manual of terrestrial EUNIS habitats in Scotland. Scottish 
Natural Heritage Commissioned Report No. 766. 

2015

Final NCAI

Indicator 

X

Well-being Base 2000 2001 2002 20XX

ES Potential per 

SPU

ES Potential 

(Weighting)

Ecosystem 

Area Indicator Directory

ES Potential 

Base
Indicator 

1

Indicator 

2

Indicator 

3

https://www.nature.scot/snh-commissioned-report-766-manual-terrestrial-eunis-habitats-scotland
https://www.nature.scot/snh-commissioned-report-766-manual-terrestrial-eunis-habitats-scotland


4 

www.nature.scot 

Ecosystem Area 

Input cells:  E4:T34 
  E37:T40 
 
This sheet shows the estimated area (in hectares) of each of the 31 EUNIS habitats, 
between the years 2000 and 2016. 
  
In rows 44 to 74 of this sheet, each habitat area is indexed in relation to the base year 2000 
(which has an index value of 100). It is this information which later feeds into the yearly NCAI 
model (in sheets 2000 etc.). 
 
Note that land use is not considered here. 
 

 
Figure 2: Aspects of the NCAI model so far considered are shown in bold.  
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ES Potential (Weighting) 

Input cells:  D2 
  D6:D8 
  D13:D24 
  D29:D39 
  D44:D48 
 
This step establishes the importance of each ecosystem service in Scotland, split 
between our 28 CICES groups/classes. 
 
The user is instructed to choose the most important of the three CICES ecosystem service 
sections (provisioning; regulation & maintenance; cultural), and to assign a value of 20 to 
this section (in cell D6, D7 or D8). The two remaining sections are then assigned a value of 
between 0 and 20, each in terms of its relative importance compared to the most important 
section. For example: 
 

  0 = of no importance; 

 10 = half as important; 

 19 = marginally (about 5%) less important; 

 20 = equally as important. 
 
A similar process is required within each section. The user assigns a value of 20 to the most 
important group/class for provisioning (cells D13:D24), regulation & maintenance (cells 
D29:D39) and cultural services (cells D44:48), and then a value of between 0 and 20 to the 
other groups/classes within that particular section, relative to the most important.  
 
An equivalent value (e.g. the maximum value of 20) for two particular CICES groups/classes 
- but in different sections - does not mean that they are of equivalent importance. This is 
because each section: 
 

1. May have a different weighting (per cells D6:D8); 
2. Has a different number of group/class types2; and 
3. Has a variety of weightings (between 0 and 20) for the other groups/classes within 

that particular section. 
 
 

                                                
2
 Provisioning = 12; regulation & maintenance = 11; cultural = 5. 
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Figure 3: Aspects of the NCAI model so far considered are shown in bold. 
 
For the previous version of the NCAI in 2012, it was estimated – through a survey of 
scientists and the public – that regulation & maintenance was the most important CICES 
section, and that it was twice as important as both provisioning and cultural services (which 
each therefore had a 25% weighting). The 2016 version of the NCAI broadly supports this 
weighting split, and also used evidence from other peer-reviewed evidence. We do not, 
however, claim to have reached a single correct answer.  
 
Main references:  

 Maynard, S.; James, D.; Davidson, A. 2014. Determining the value of multiple 
ecosystem services in terms of community wellbeing: Who should be the valuing 
agent? Ecological Economics, In Press 

 Haines-Young, R.; Potschin, M. 2013. Common International Classification of 
Ecosystem Services (CICES): Consultation on version 4, August-December 2012. 
European Environment Agency (EEA/IEA/09/003). 

 Mononen, L. et al. 2016. National ecosystem service indicators: Measures of social–
ecological sustainability. Ecological Indicators 61(1): 27-37 

 Kandziora, M.; Burkhard, B.; Muller, F. 2013. Interactions of ecosystem properties, 
ecosystem integrity and ecosystem service indicators - A theoretical matrix exercise. 
Ecological Indicators 28: 54-78 
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ES Potential Base 

Input cells:  NONE  
 
This matrix shows the area of ecosystem service potential for the base year (2000). 
 
The year 2000 is used as our base year, and the ES Potential per SPU matrix is applied to 
each habitat’s area for the year 2000 (as shown in the Ecosystem Area spreadsheet). For 
example, if one of the 868 interactions has an ecosystem service potential of four (high 
relevant potential) and a habitat area of 40,000 hectares in the year 2000, it will be shown in 
this matrix as 32,000 (i.e. 40,000 multiplied by 4/5). 
 
This sheet requires no input; it updates automatically to any changes in the ES Potential 
per SPU and/or Ecosystem Area sheets. Some amendments are made for these 
combinations where the ‘service providing unit’ extent for a particular ecosystem service is 
different between habitats. For more detail, see Andersson et al. (2015). 

 

 
Figure 4: Aspects of the NCAI model so far considered are shown in bold. 
 
Main reference:  
Andersson, E. et al. 2015. Scale and context dependence of ecosystem service providing 
units. Ecosystem Services 12: 157-164 
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Well-being Base 

Input cells:  NONE 
 
This matrix shows the relative contribution to human well-being of each habitat, in 
terms of its hypothetical ability to supply ecosystem services. 
 
The final worksheet associated with stage one of the NCAI is Well-being Base. In essence, 
this involves weighting the ES Potential Base matrix according to ES Potential 
(Weighting). At this point we have our hypothetical ‘ideal’ matrix setting out the relative 
importance of each combination of habitat and ecosystem service to human well-being in 
Scotland. 
 
The total amount (shown in cell AI35) is 10,000. 
 
This sheet requires no input; it updates automatically to any changes in the ES Potential 
Base and/or ES Potential (Weighting) sheets. 

 

 
Figure 5: Aspects of the NCAI model so far considered are shown in bold. 
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Indicator Directory 

Input cells:  B3:S3 etc. (use as many rows as necessary) 
 
This sheet shows all of the indicators considered for the 2016 NCAI, including their 
final weighting. 
 
Columns B to E 
These columns detail basic information about the person completing the row, and the 
indicator itself. 
 
Column F 
A few indicators might be associated with more than one of the Level 1 EUNIS habitats, but 
in the majority of instances, each indicator will be used for one habitat only. This information 
is provided in this column (drop-down options). 
 
Where an indicator is suitable for more than one habitat, the drop-down option ‘MULTIPLE’ 
should be chosen. 
 
Columns G to L 
These show the main criteria by which we judge potential indicators. The cells all contain 
drop-down options, each containing three choices. The six criteria (and their choices) are as 
follows: 
 

 Type of indicator i) State (ES potential); ii) Impact (ES flow); iii) Pressure. 

 Date first available i) pre 2003; ii) 2003 to 2010; iii) post 2010. 

 Frequency of updates i) annual/biennial; ii) 3 to 5 years; iii) over 5 years. 

 Spatial coverage i) full; ii) majority; iii) minority.  

 Correlation i) yes; ii) partial/theoretical; iii) no/unknown. 

 Annual fluctuations? i) no; ii) unknown; iii) yes. 
 
An ideal indicator would be a measure of ecosystem service potential (natural capital), 
available since before 2003 and updated at least every other year, with full spatial coverage 
throughout Scotland. There is clear correlation (e.g. if we have an ‘impact’ type of indicator, it 
is correlated with ‘state’) and minimal annual fluctuations (e.g. due to weather or socio-
economic conditions). 
 
Columns N to P 
The six criteria (columns G to L) help us establish the weighting for the particular indicator, 
and each of the indicators is given a weighting between zero and one3 based on its efficacy 
as a quality measure for a) provisioning; b) regulation & maintenance; and c) cultural 
ecosystem services. Even if our indicator is ‘ideal’ it does not mean that it has the maximum 
weighting for each of the three CICES sections. For example, the ‘woodland bird index’ is 
judged to be a decent indicator, and is utilised by the NCAI. But it is an indicator of regulation 
& maintenance services and cultural services, rather than an indicator of provisioning 
services. 
 
Column Q 
Further comments or clarifications - if applicable - are included here. Hover over a ‘yes’ cell 
to read the comment(s. 

                                                
3
 Either 0, 0.2, 0.5, or 1. 
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Column R 
This shows whether the indicator is utilised (‘Yes’) or not (‘No’). 
 
Column S 
In 2014, The James Hutton Institution reviewed the indicators used by the previous version 
of the NCAI. They used a ‘traffic light’ system to denote whether the indicator was fit-for-
purpose (green), possibly fit-for-purpose (amber) or not fit-for-purpose (red). This column 
shows their rating. 
 

 
Figure 6: Aspects of the NCAI model so far considered are shown in bold. 

 
Main reference:  

 Loomis, D.K.; Ortner, P.B.; Kelble, C.R.; Paterson, S.K. 2014. Developing integrated 
ecosystem indices. Ecological Indicators 44: 57-62 
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Indicator 1 etc. 

Input cells:  C1 
  F4:AG34 
  T36 etc. (different for each indicator) 
  E36:E51 
  I36:I51 
 
For each of the indicators considered suitable for the NCAI (i.e. included in worksheet 
‘Indicator Directory’, and with a weighting above zero for at least one of the CICES 
sections), a new worksheet is generated.  These worksheets show combinations of 
habitats and ecosystem services that the particular indicator measures. These 
worksheets also contain the raw data for the indicator between 2000 and 2016. 
 
The name of the indicator is shown in cell C1 (linked to column D of the Indicator Directory 
worksheet). 
 
Cells F4:AG34 show whether the indicator is applicable for each of the 868 combinations (31 
EUNIS habitat types combined with 28 CICES ecosystem service types). Where it is 
applicable, the weighting is shown (linked to columns N, O and P of the Indicator Directory 
worksheet). Note that where an indicator is judged to be a suitable measure for a particular 
CICES section, it does not necessarily apply to each of our groups/classes in that section. 
 
Cells E36:E51 are colour-coded to show the years for which we have data for the indicator 
(green = we have indicator data for this year; red = we do not have data for this year, so 
have relied upon extrapolation or interpolation). The raw data for the indicator is copied into 
this sheet (starting near cell T36) and the relevant information used in the NCAI is 
highlighted in bold4. This information is then entered into cells I36:I51.  
 

 
Figure 7: Aspects of the NCAI model so far considered are shown in bold.  

                                                
4
 For example, in the Indicator 2 sheet, data in cells AA41 to AA56 are highlighted in bold, as this is 

the information used for the NCAI. 
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GAPS 

Input cells: NONE 
 
This tab provides a flavour of the strength of evidence for each combination of 
ecosystem service and habitat, and hence gaps in our knowledge. 
 
For some combinations of Level 2 EUNIS habitats and CICES ecosystem service 
groups/classes, we have plenty of evidence. For others, we lack adequate data. This sheet 
highlights gaps in our evidence base. 
 
Where there is no relevant ecosystem service potential for a combination of 
habitat/ecosystem service – we can see these displayed as ‘zero’ in the Well-being Base 
tab - it does not matter if we have any indicators, and the cell will display ‘N/A’ (e.g. cell F6). 
Otherwise, the cell will record how many ‘ideal’ indicators we are using to generate the 
NCAI. For example, a cell displaying ‘3’ might be utilising three ‘ideal’ indicators (each with a 
weighting of 1). Alternatively, it might be using a combination of up to 15 highly imperfect 
indicators (i.e. 15 indicators each with a weighting of 0.2). 
 
This sheet allows us to be clear about where major uncertainties exist, as well as suggesting 
where future efforts might be required to address knowledge gaps.    
 
This sheet requires no input; it updates automatically to any changes in the Indicator [X] 
and Well-being Base sheets. 
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2000 etc. 

Input cells:  NONE 
 
For each year between 2000 and 2016, these matrices show the natural capital trend 
for Scotland. 
 
This worksheet brings all of the information contained in the previous worksheets together 
for each year between 2000 and 2016. Separate worksheets are created for each of these 
years, and they incorporate information about: 

i. Changes in the relevant indicators for each of the 868 combinations of 
habitat/ecosystem service (using the Indicator [X] worksheets); 

ii. The well-being component for each of the 868 combinations (using the relevant cell 
in the Well-being Base sheet); and 

iii. Changes in area for that particular year (using the Ecosystem Area sheet). 
 
This sheet requires no input; it updates automatically to any changes in all of the Indicator 
[X] sheets, as well as the Well-being Base and Ecosystem Area sheets. 
 

 
Figure 8: Aspects of the NCAI model so far considered are shown in bold. 
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Final NCAI 

Input cells:  NONE 
 
The final outputs from the NCAI 
 
This includes the illustration of changes between 2000 and 2016 in: 

 The overall NCAI; 

 Each of the three CICES ecosystem service sections (provisioning, regulation & 
maintenance; cultural); and 

 The seven main EUNIS habitats. 
 
In fact, temporal trends (between 2000 and 2016) for any of the 868 interactions might be 
described here, and shown in graphical form if required. 
 
This sheet requires no input; it updates automatically to any changes in all of the yearly 
outputs (i.e. the 2000, 2001 etc. sheets). 
 

 
Figure 9: Aspects of the NCAI model so far considered are shown in bold.  
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Reference 

Input cells:  NONE 
 
Information for drop down options. 
 
This worksheet contains the information contained in the drop-down options throughout the 
worksheet.  
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Indicator 0 

Input cells:  NONE 
 
Nominal amounts to ensure worksheets ‘2000’ to ‘2016’ work correctly. 
 
Each of the cells F4:AP52 contain a nominal amount (essentially zero). This is useful to 
ensure that the calculations in worksheets 2000 to 2016 do not include a division by zero 
(which would result in an error). 
 
This worksheet has no impact on the NCAI.  
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Published: April 2018 
Other NCAI links: https://nature.scot/professional-advice/planning-and-
development/valuing-our-environment/natural-capital-asset-index  
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