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Defining & Measuring Key Indicators

1) WHY manage risks?

2) HOW can key indicators (KxIs) help?

3) WHAT does this mean for ecosystems?

4) WHERE do we go from here?

Appendix: References, KxI Framework considerations 
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1) WHY manage risk?



What are the 

two most important 

key strategic objectives 

of any organisation 

- or ecosystem?
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2) HOW can key indicators (KxIs) help?



Definitions
• Key Risk Indicators (KRIs): 
 are metrics, selected to indicate the probability & impact of risks     

that - if crystallised - would undermine organisational / ecosystem objectives.

• Key Performance Indicators (KPIs): 
 are metrics thresholds, selected & monitored to indicate the organisational / 

ecosystem performance in achieving its strategic / policy goals. 

• Key Control Indicators (KCIs): 
 are metrics thresholds, selected & monitored to indicate when organisational 
/ ecosystem controls are breached by risks crystallising that are – without any 
intervention – detrimental to the achievement of its objectives.

KPIs provide assurance. Breached KCIs must trigger action.
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Design principles: Key indicators should be…

• using information / metrics that are already collected and available

• meaningful (well known and understood) to the scientific community

• giving a high level of confidence in their accuracy 

• of sufficient data quality

• based on a reasonably high volume of occurrences 

(a one-off incident is probably a loss event)

• measurable (quantity, position, value, etc.)
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Benefits of KxIs
• Monitor organisational (or ecosystem) performance (KPIs)

• Identify the risk of / actual changes to organisation (or ecosystem; KRIs) goals

• Provide a visual / graphical comparison of as-is-state vs. desired state (KxIs)

• Function as “early warnings flags” of the deterioration of conditions in an 

organisation (or ecosystem) by using soft / hard control triggers (KCIs)

• Provide possible indication of ‘causal’ risk situations (KRIs) & counter-action

• Provide quantitative & focused measurements of change (KPIs)

• Provide a basis for risk mitigation or performance improvement (KxIs)

 Ultimately, form a solid basis for INFORMED decision-making!
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Financial Key Indicators (Example)
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Mortgage delinquency rate 
(MDR, measured in %)

MDR  <  2.2% 
(+ 15% buffer / tolerance)

MDR  > 2.5%
( triggers control / action)
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3) WHAT does this mean for ecosystems?



KxIs - within an ecosystem context

Risk:
PollutionMan-made 

(system 
endogenic)

‘Acts of 
God'

Man-made 
(system 

exogenic)

KRIs

KPIs

Root causes Causal effects

Informed Decision  ACTION

KCI

KCIClean

Polluted
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KxIs Framework Considerations
• General metric attributes:

Primary usage; Other usage; Measurable; Measured now?; Global metric; Time period (coincident / leading / lagging); Latency; 
Availability; Minimally correlated

• Data attributes:
Unit; Delivery (automated / manual); Source; Source name; Cost-effectiveness; Steward; Quality control process (Review/ Attestation / 
Detailed reconciliation); Historical availability; Retention period

• Storage / Capture:
Storage location; Centralised data repository; Structure of the KxI data points (Metric ID / Date-Timestamp / Data point);

• Threshold / Trigger management:
Threshold calibration; Roles & responsibilities within threshold determination & management; Threshold log (records set of thresholds 
for the KRI and associated action / audit trail of any changes to thresholds)

• Monitoring / Usage / Reporting:
Expectations & standards for using KxI data; KxI data must be the source of truth for that piece of information; Tracking vs. Trending; 
Minimum number of required data points for trend analysis (cycles)

• Effectiveness / Governance:
Effectiveness reviews focussed on Data quality / data collection / threshold sensitivity / Follow-through / KxI strength 
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Ecosystem analogy: a fish tank – anything but simple!
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• Salinity / Light / Temperature

• Food availability

• Filtration / Plants / Corals

• Biodiversity

What could be suitable KxIs?

• Electricity

• Water supply

• Air

• Geographical / geo-political factors 

• Country-specific legislation

• Global conventions (CITES / CMS)
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System    connectivity

System    connectivity
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4) WHERE do we go from here?



Good news = Plenty of data: 184mio data points 
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Proposed next steps

1. Use this working meeting to discuss KxIs in a ecosystem context further

2. Initiate / drive a paradigm-shift: from pure measuring to actioning

3. Develop a methodology pilot that can be tried out

4. Identifying a simple set of ecosystem-specific KxIs that can be used

5. Real challenge: Keep KxI numbers as low as possible (10 – 30 KxIs)

6. Share the new methodology and findings widely (New paper / research)
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Thank you / Takk fyrir!

Markus KREBSZ Professor Gary VAN VUUREN
PhD Candidate, North West University North West University
& Member, UNECE GRM Potchefstroom Campus

Krebsz@web.de vvgary@hotmail.com
+44 (0) 79 85 065 045 +44 (0) 79 51 600 577
www.risk.wiki | www.krebsz.net linkedin.com/in/garyvanvuuren
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