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Added value in methods

1. Strategic problem orientation Robinson BKNatural Step method STD approach added value framework Feasibility

Define exogenous variables x x 1 3

Define framework for sustainability x 3 3

Gap analysis current situaton to 

sustainable framework x 2 3

2. Develop future visions

3. Backcasting analyses

4. Elaborate future alternative and 

define follow up agenda

Undertake impact analysis x 3 1

decide on priorities x 3 3

5. Embed results and agenda & 

stimulate follow up.

Implement stakeholder cooperation 

plan x 3 1

1. Strategic problem orientation VFT Participatory Backcasting

Demarcation, specification goals and definition of demands 

towards participants x

Analyze present water supply system x x

Identify renewable  potentials x

Identify stakeholders x

Elicit Values x

2. Develop future visions

Definition normative requirements x

(Brainstorm) alternatives from values and develop detailed 

future vision x

3. Backcasting analyses

What? Define social, institutional and economical barriers x

 What ?Define social, institutional and economical milestones x

How? Overall strategy choice x

Who? Stakeholder analysis for succes project. x

4. Elaborate future alternative and define follow up agenda

Select the strategic objectives x

Formulating specific interventions (strategic - fundamental) x

Define necessary changes x

5. Embed results and agenda & stimulate follow up.

Construct follow up agenda x







1. Strategic problem orientation Method

Define demarcation and level analysis, set goals Analyses : System analysis  following: (Enserink et al., 2010)

Analyze institutional situation Analyses: Four layer model (Williamson, 1998)

Identify stakeholders Stakeholder analysis. Enserink et al., 2010)

Define sustainability values Analyses: Desk survey  Following the Natural step method (Holmberg (1998)

Identify renewable  potentials Analyses: Desk survey 

Elicit Values Interview all stakeholders.

Create (un)shared values map Mapping and creating value tree

2. Develop future visions

Definition normative requirements Definition of trends, definition requirements of future visions and preconditions

(Brainstorm) alternatives from values and develop value 

based future vision

Workshop format with "feel free to join invitation" , desk work

3. Backcasting workshop

Disconnect stakeholders from business as usual Present analyses of current situation and present value based future vision

 What ?Define social, institutional and economical 

milestones

How? Overall strategy choice

4. Elaborate future alternative and define follow up agenda

Formulating specific interventions (strategic - fundamental) Build a schematic version of visions.

Select the strategic objectives Select the optimal building blocks of different visions based on values stakeholders

Develop plan to reach objectives Construct plan towards reaching the objectives in 2030

5. Embed results and agenda & stimulate follow up.

Implement stakeholder dependancy matrix Project managament tools. Construction of stakeholder responsibilites and 

dependancy matrix.

Construct follow up agenda Identify possibilities for further workshops or actions that need to be exectuted in 

order to create follow up.

review process Survey after workshop about follow up agenda with testing of goals study

Participatory block Non participatory block

Backcasting workshop format following sustainable technology development (STD) 

format. Distinction is made between (1) technological, social and institutional 

milestones
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- Ministry of utilities (National Government) represented by the regional ministry of utilities 
(Government of San Andres).
- Coralina 
- Vice-Ministry for Water and Sanitation and Departmental Plans (provision of water)
- Potable Water and Basic Sanitation (quality)
- Aguas de San Andres (contract)
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year Residential Hotels Shops Offices total m3/day

2013 10000 2500 600 1350 14450

2015 10600 3300 620 1480 16000

2020 12100 4000 650 1560 18310

2025 13200 4000 650 1560 19410

2030 15000 4000 650 1560 21210

Water usage m3/day
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Water and 
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Departmental Plans 

Ministry of Utilities 
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Sweet water
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Water regulations
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Water regulations
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Regulatory 

Quality regulations

Quality requirements
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Environmental permits

Ministry of Housing, 
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(National government)
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Water Water

Contract



 

 

 

 



Per year Electricity (kWh) Diesel (liters) Emitted Co2 (kg)

Production and sewage                        5.659.200              1.061.100                  4.600.000,00 

Distribution 547.500 2737200

Total              1.608.600                       7.337.200 







 

 

 

 

 

 



Realize sustainable 
water supply for all 

users  in  San Andres 
in 2030

Maximize 
robustness 
distribution 
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water supply  
users
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(probability of 
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demand)

% Population 
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Maximize efficiency 
in water usage

Minimize external 
effects water 

system 

Maximize water 
and distribution 

quality

Maximise water 
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renewables in 
water system
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Minimize water 
usage
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usage

m3
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feasibility of system
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continuity and 

profits
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water system
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Value based brainstorm 
design

Vision 
“Rainwaterharvesting”

Vision “Recycling”

Vision “smart use(r)”

Vision “Renewables 
energy systems

Value tree

Use





 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 





 

 

 

 

 

 

 



 

 

 

 

 



 



 

 

 

 

 

 



Maximize 
rainwater 

harvesting in wet 
periods

Maximize RES in 
pumping activity

Maximize 
flexibility 

applicability RES 
in wet periods

Maximize 
utilization biosgas 

Maximize 
connection hotels 

towards 
distribution 

systems

Maximize 
knowledge of 

aquifer behaviour

Maximize RES 
installed at 

treatment system

Maximize 
accesibility 
knowledge 

aquifer

Maximize use of  
natural capacity 

of aquifer

Maximize 
consciousness 

about water use 
at inhabitants

Maximize 
consciousness 

about water use 
at tourists

Maximize 
external 

investment in 
water system

Maximize use of 
aerodesalinizadors

Maximize 
artificial recharge 

aquifer

Maximize 
robustness 
distribution 

system

Maximize 
consciousness of 
consumer with 
regard to water 

usage

Maximize 
availability of 

educated work 
personell to 
install and 

maintain RES

Maximize 
renewables 

energy installed 
in desalination 

process.

Aquifer

Rainwater harvesting

Distribution and sewage 
system

Consumer behaviour

Renwewable Energy 
Systems 

3rd parties

Needed for

Needed for

Needed for

Part ofPart of

Part ofPart of

Part of

Needed for

Maximize 
recharge of 
aquifer with 

treated waste 
water

Minimize 
problems due to 
property rights

Maximize 
connections 

towards sewage 
system

Part of

Maximize 
renewable driven 

desalination in 
dry period





 

 

 

 





  

  

  



Stakeholders    elemental water makersAqua works sweet water aguas de san andresfuture consumer Ministry of UtiltiesNative consumer DecameronPro Activa Coralina Providence foundationIADB Nacional University

Strategic objective

Maximize rainwater harvesting in wet periods

Maximize RES in pumping activity

Maximize flexibility applicability RES in wet periods

Maximize util ization biosgas 

Maximize RES installed at treatment system

Maximize knowledge of aquifer behaviour

Maximize accesibility knowledge aquifer

Maximize use of natural capacity of aquifer

Maximize consciousness about water use at 

inhabitants

Maximize consciousness about water use at tourists

Maximize external investment in water system

Maximize use of aerodesalinizadors

Maximize artificial recharge aqfuier

Maximize robustness distribution system

Maximize availability of educated work personell to 

install  and maintain RES

Maximize renewables energy installed in 

desalination process.
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None little medium high excellent

To what extend did the backcasting 
workshop succeeded in putting 

attractive future visions or normative 
scenarios on the agenda of relevant 

societal and political arenas? 
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To what extend did the backcasting workshop 
emerged A follow-up agenda containing 

activities for different groups of stakeholders 
contributing to bringing about the desirable 

future? 
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To what extend did the workshop contribute 
towards stakeholder awareness and learning 

with respect to the options, the 
consequences, and the opinions of other 

stakeholders? 
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To what extend did the research generated 
stakeholder support and commitment with 

respect to vision, designs, analysis, and 
commitment to the follow-up agenda? 



1. Strategic problem orientation Method

Define demarcation and level analysis, set goals Analyses : System analysis  following: (Enserink et al., 2010)

Analyze institutional situation Analyses: Four layer model (Williamson, 1998)

Identify stakeholders Stakeholder analysis. Mapping with focal owner project Following (Bryson, 2004

Define sustainability values Analyses: Desk survey  Following the Natural step method (Holmberg (1998)

Identify renewable  potentials Analyses: Desk survey (analyst) and input participants.

Elicit Values Interview all stakeholders.

Create (un)shared values map Mapping and creating value tree

2. Develop future visions

Definition normative requirements Definition of trends, definition requirements of future visions and preconditions

(Brainstorm) alternatives from values and develop value 

based future vision

Workshop format with "feel free to join invitation" , desk work

3. Backcasting workshop

Disconnect stakeholders from business as usual Present analyses of current situation and present value based future vision

 What ?Define social, institutional and economical 

milestones

How? Overall strategy choice

4. Elaborate future alternative and define follow up agenda

Formulating specific interventions (strategic - fundamental) Build a schematic version of visions.

Select the strategic objectives Select the optimal building blocks of different visions based on values stakeholders

Develop plan to reach objectives Construct plan towards reaching the objectives in 2030

5. Embed results and agenda & stimulate follow up.

Implement stakeholder dependancy matrix Construction of stakeholder responsibilites and dependancy matrix.

Construct follow up agenda Organize a second implementation workshop, where the outocmes of the process 

are discussed and actual coalitions are made.

review process Survey after workshop about follow up agenda with testing of goals study

Participatory block Non participatory block

Backcasting workshop format following sustainable technology development (STD) 

format. Distinction is made between (1) technological, social and institutional 

milestones
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year Residential Hotels Shops Offices total m3/day

2013 10005 2525 598 1365 14493

2015 10580 3291 621 1482 15974

2020 12075 4014 644 1560 18293

2025 13225 4014 644 1560 19443

2030 14950 4014 644 1560 21168

Water usage m3/day

69% 

18% 

4% 9% 

Water usage per sector 

Residential

Hotels

Shops

Offices



Per year Electricity (kWh) Diesel (liters) Emitted Co2 (kg)

Production and sewage                        5.659.200              1.061.100                  4.600.000,00 

Distribution 547.500 2737200

Total              1.608.600                       7.337.200 
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Sistemas del energía 
renovables (SER) más 

utilizados

Métodos  de recolección 
del agua lluvia más 

utilizados
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Minimize energy used in water systemMaximize water recyclingMinimize water usageMaximize renewables driven water systemCreate a robust water dsitribution systemCreate constinious water supplyMaximize conscoiousness about water costs under inhabitantsCreate satisfactory continuity and profits in the water systemRealize monitoring for transparancy and information customers of aquiferEstablish regulations that are applicable towards San AndresSustainable level and quality of aquiferRealize affordable potable water for all inhabitants of San Andres

sustainabaility principle values 1 2 3 4 5 6 7 8 9 10 11 12 Score

backcasting Value focused thinking 0 0 0 0 0 0 0 0 0 0 0 0

2 2 2 2 2 2 2 2 2 2 2 2

Rainwater harvesting strategic objectives 4 4 4 4 4 4 4 4 4 4 4 4

8 months 100 per cent dependent on

rainwater harvesting

Maximize rainwater harvesting in 

wet periods 4 0 0 4 0 0 0 0 0 0 3 4 2,409230769
100 per cent dependent on RES to provide

energy for pumping activity Maximize RES in pumping activity 4 0 0 4 0 0 0 0 0 0 0 0 1,707948718
100 per cent possible to put the RES energy

the other 8 months into the RET

Maximize flexibil ity applicability 

RES in wet periods 4 4 0 4 0 0 0 0 0 0 0 3 2,175897436

Recycling

Exploit all  the biogas and turn into energy 

for the treatment process. Maximize util ization biosgas 4 3 0 4 0 0 0 0 0 0 0 2 2,068205128
Power 100 percent the treatment system with 

biogas + solar/wind power

Maximize RES installed at treatment 

system 3 1 0 4 0 0 0 2 0 0 0 3 1,952820513

Smart use(r )

Complete transparent behaviour of aquifer

Maximize knowledge of aquifer 

behaviour 4 3 0 0 0 4 3 0 4 0 4 0 1,515
IoS and Android possible to check status 

aquifer

Maximize accesibil ity knowledge 

aquifer 0 0 3 0 2 0 4 0 4 0 3 2 1,147692308

Smart use of aquifer

Maximize use of natural capacity of 

aquifer 4 4 4 4 4 0 3 3 4 0 4 3 2,552051282

Smart user of water by inhabitants

Maximize consciousness about 

water use at inhabitants 3 2 4 0 0 0 4 0 0 0 4 4 1,914871795

Smart use of water by tourists

Maximize consciousness about 

water use at tourists 3 2 4 0 0 0 4 0 0 0 4 4 1,581538462

RES systems

Maximize external investment in water 

system

Maximize external investment in 

water system 0 0 4 4 3 0 0 4 1 0 0 3 1,148205128

Full use of possibil ities aerodizil inadors Maximize use of aerodesalinizadors 3 0 0 4 0 0 0 2 0 0 0 4 2,104102564

Full use of possibil ities artificial recharge Maximize artificial recharge aqfuier 1 4 0 2 0 0 0 4 0 0 4 4 2,313589744

Create robust distribution system

Maximize robustness distribution 

system 3 1 4 0 4 4 0 2 0 0 0 4 1,602820513
Realize well equipped and educated persons 

to install  and maintain Renewables energy 

systems

Maximize availability of educated 

work personell to install  and 

maintain RES 0 0 0 4 0 0 0 4 0 0 4 4 2,004102564
Maximize renewables energy installed in 

desalination process.

Maximize renewables energy 

installed in desalination process. 0 0 0 4 0 0 0 4 0 0 0 4 1,620769231

weights 0,14615385 0,092308 0,046154 0,150577 0,074615 0,1 0,084423 0,106731 0,076923 0,002885 0,05 0,0692308
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4. To what extend did the backcasting workshop 
generate normative options for the future and 

analyzing these on their environmental 
improvement, opportunities, and other 

consequences  
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6. To what extend did the backcasting workshop 
emerged A follow-up agenda containing activities for 

different groups of stakeholders contributing to 
bringing about the desirable future? 
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3. What was the added value of the workshop 
day? 
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5. To what extend did the backcasting workshop 
succeeded in putting attractive future visions or 
normative scenarios on the agenda of relevant 

societal and political arenas? 
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7. To what extend did the workshop contribute 
towards stakeholder awareness and learning 

with respect to the options, the consequences, 
and the opinions of other stakeholders? 
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8. To what extend did the research generated 
stakeholder support and commitment with 

respect to vision, designs, analysis, and 
commitment to the follow-up agenda? 




