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1. The Chaotic Relay of the
Millennial Grand Synthesis

Natural and Social Science —
Where’s the baton?
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Central challenge: Science Silos
ISI Web of Science, co-author network
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Where’s the baton?
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Provisioning

Crops Crop yield Plants Genetic DS Exp 575 ’ ,

Species DS Exp 100 (//:; ﬁ

Fisheries Stability of fisheries yield Fish Species PS Obs 8 l ’

Wood Wood production Plants Species DS Exp 53 , ’

Fodder Fodder yield Plants Species DS Exp 271 ’ ’
Regulating

Biocontrol Control of herbivorous pests (bottom-up Plants Species D5s* Obs 40 \ \

effect of plant diversity) Plants Species pst Exp 100 \ \

Plants Species Dst Exp 287 Q gg

Plants Species Ds® Exp 100 L 0

Control of herbivorous pests (top-down Natural enemies  Species/trait D5* Obs 18 \ \

effect of natural enemy diversity) Natural enemies  Species DS'  Exp/Obs 266 N N

Natural enemies Species Ds! Exp 38 Q?_\ @fg

Resistance to plant invasion Plants Species DS Exp 120 ‘ l

Disease prevalence (on plants) Plants Species DS Exp 107 \ \

Disease prevalence (on animals) Multiple Species DS Exp/Obs 45 Q\\;\ G‘ig

Climate Primary production Plants Species DS Exp 7 , .

Carbon sequestration Plants Species DS Exp 479 , ,

Carbon storage Plants Species/trait PS Obs 33 (/);; gﬁ

Sail Soil nutrient mineralization Plants Species DS Exp 103 , ’

Soil organic matter Plants Species DS Exp 85 ’ ,

Water Freshwater purification Multiple Genetic/species PS Exp 8 ' .

Pollination Pollination Insects Species PS Obs 7 (f;’ Gg




2. Looking for Sweetspot in
a Scary Spectrum

Free-for-all vs. Regulatory Paralysis



The science of PES
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Table 1. Principles and guidelines for PES interventions. All PES interventions should be
designed in light of six nanural-science principles. Within each principle, basic suidelines

1-10 See supplemental information tx definibons sed examples

(green) and desirable (vellow) should be followed For an infervention to be

successful, basic susdelines must be followed.

PRINCIPLES OBJECTIVE SCIENTIFIC GUIDELINES

1. Dynamioc Intervention must be 1
dynamic In response he of services.
to natural and asta ang gata 5
antrropogenic X
exogencus and identity and forscast rends In endogenous and exogenous
endogenous faciors. e

identify the services' production functons® and sensEvies.
Determine tradeoffs and synemgies” among services.
Determine how funcional diversity influences resilence.

2. Baceline Document imitial Measure influences of intervenSions on senvices.
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Assess Initial state of exopencus and endogenous Treats to
senices.

Measure factors important for forecasting service trends.

3. MonRoring Keep rack of factors Quantty dellverables’ assccisted with target services.
necessary for identity spaSctemporal scales In advance of Impiementation.
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e [ e
aszezzment uncertainties.

MonRoring should Inform decsion-making.
potential n
condtions.
_ Monkor non-tarpet services Mt nfuence target services®.

4. Mefrioc Use robust, eficient, Must be reievant, reliabie, and In scale.
and verzatie meTod: | Should comply with voluntary standards, certfication and
for procuring data. -

Should refiect the spatiotemporal scaies as idented In
| Symamics.

and g
Assess progress (n conjunction with Baseiine and
| Moutaring).
Estabiizn Denchmarks (n conjunclion eith Baseine and
| MonRonng).
2nouia measure both absolute changes and changes n
[Ereferentialy s ected 10 310W CODANsoNs across service
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Assess how services influence each othert.

6. Muitiple Recogrize tradecffs Assess how intervention Influences the omer services®

3ervices and synergies among | Avoid "double counting™ *
services. Assess impacts of intervention an non-tarpet services®.

8. Eoclogiloal Insurng project Estimate short-term and Ong-term project or program

Sustainabliry curabiity and performance.
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3. Scale incompatablility

- Local and global scales work in opposites



Rockstrom et al. 2009

Climate change

Figure 1| Beyond the boundary. The inner green shading represents the proposed safe operating
space for nine planetary systems. The red wedges represent an estimate of the current position for
each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human
interference with the nitrogen cycle), have already been exceeded.
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4. The anethema of
ecological inequality

The fragility of the raison d’etre of PES
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Wealth, diversity, and conservation.




Payment for ecosystem services:
The Saudi Prince and the Houbara Bustard

Permit for 100
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Conclusions

* This is the millennium of the Grand Synthesis — social and natural
sciences coming together.

 The baton isn’t being passed between social and natural scientists

e PES — at the cusp of a synthesis
* natural science principles are proposed
e next - social science principles=
* next ... something new —a hybrid

* Remember - natural science processes - are orthogonal to social
science and activities at different scales are incompatible
* Don’t assume one (good social or natural) leads to the other (synergies
are elusive)

e Solution — scientists and practitioners (across all sectors) work
across scales and systems work together



