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Executive Summary 

The State of Baden-Württemberg issued its fifth Green Bond in September 2025 (#5) with an issuance 

volume of 800 million Euro and referring to the state's expenditure in 2024 (EUR 853.5m). As with the state's 

previous green bonds, the Wuppertal Institute has been commissioned with the impact reporting (IR #5). The 

report describes the results of this assessment in line with the ICMA's Harmonised Framework for Impact 

Reporting (ICMA, 2026) as well as the operationalisation of EU environmental goals in the EU Taxonomy 

Regulation. 

The Green Bond's impact orientation is aligned with the UN Sustainable Development Goals (SDGs), the 

state's sustainability strategy as well as the environmental objectives of the taxonomy regulation. The issuer has  

published an updated Green Bond Framework in September 2025, a project list, a second-party-opinion (SPO) 

and an allocation report. The bond comprises 55 eligible projects, covering all six environmental objectives 

(EthiFinance, 2025; Ministerium für Finanzen Baden-Württemberg, 2025a, 2025b).  

Source: compilation by authors (*shares might not add up to 100.0% due to rounding differences) 

The report investigates positive contributions to overarching environmental objectives from 55 projects, 

representing 100% of the total assessed eligible expenditure. The majority of the assessed projects can be 

attributed to the objectives Climate Change Mitigation (34 projects, EUR 676.9m) and Water & Marine 

Resources (2 projects, EUR 71.6m). Another large portion, especially in terms of number of projects, is allocated 

to the objective Biodiversity & Ecosystems with expenditures of EUR 63.2m for 12 projects. In total, 159 

indicators were selected, qualified and quantified (see "Results"). 
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The indicator quality can be considered best-practice (quality C) for 39 projects, representing a "high 

likelihood of substantial contribution" to EU’s environmental goals such as Climate Change Mitigation (that also 

underlie the EU Taxonomy Regulation). Moreover, an intermediate outcome could be found in 21 projects (one 

new indicator). We consider such desired outcomes (quality B) as "strong evidence for a substantial 

contribution" to EU environmental targets. Moreover, two long-term outcomes (quality A), representing 

“unequivocal evidence for substantial contribution”, could be established (for Biodiversity & Ecosystems and 

Climate Change Adaptation).  

Climate Change Mitigation 

Expenditures of EUR 676.9m or 79.3% of the eligible funding contribute to the objective of climate change 

mitigation.  

The project with the largest share is attributed to the construction of new buildings in the public building 

construction (EUR 231.4m). It is estimated that 34,960 m² of energy-efficient floor area were built with the help 

of the financing. Considering the increased energy-efficiency in the newly built buildings, we estimate that 

15,700 tons of GHG emissions are saved per year in total, with an annual “financed” effect of 1,100 tons of CO2-

equivalents. Similarly, funding of building renovations of public buildings of EUR 44.6m, contributes to approx. 

78,000 m² of renovated space with a total effect of 440 tons of CO2-equivalents annual savings (approximately 

15,500 m² and 90 tons from financing alone).  

The project with the second largest contribution is the expansion of broadband connections in the State of 

Baden-Württemberg (EUR 224.2m). It is estimated that 5,000 new connections were potentially realized with 

the help of the financing alone. This relates to approximately 59,000 connections overall for 2024. Considering 

the increased energy-efficiency of these connections, we estimate that 440 tons of GHG emissions are saved per 

year in total, with an annual "financed" effect of 38 tons CO2-equivalents. 

Other measures assessed in this category also contribute to the reduction of GHG emissions (such as ca. 

3,400 tons of GHG emission savings for photovoltaic systems) or enable other stakeholders to do so with the 

help of scientific research (e.g. by the Karlsruhe Reallabor for Sustainable Climate Protection), loans to SMEs 

(e.g. from Climate-neutral production using Industry 4.0), funding for local communities (e.g. for energy-

efficient heat networks) or the extension and construction of cycle pathways (e.g. from Cycling Routes 

Networks). Overall, more than 21,000 tons of annual CO2-equivalent savings can be attributed to projects in this 

category, with a direct effect from financing of approximately 4,900 tons. 

Climate Change Adaptation 

Three projects contributing to climate change adaptation were selected by the issuer. The expenditures in 

this category (EUR 23.7m) account for 2.8% of the total assessed sum. For the project of silvicultural measures 

(expenditures of EUR 2.2m), we estimate that annually 300 tons of carbon are able to be absorbed (120 t C/a 

from financing alone) with a total of 39,800 tons of carbon stored in the forest (with 15,900 t C from financing 

alone)1. Based on a new analysis (described in this report), we estimate that these efforts represent a 2.0% 

1 These values are based on the storage capacity for forests in Germany, for which new data was available. This resulted in a decrease of 

the effect per hectare (from 1.16 t C/ha to 0.75 t C/ha). 
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annualized climate-resilient recovery rate for forests damaged due to extreme weather and parasites (long-term 

outcome).  

The “Funding Program Klimopass” on the other hand (EUR 1.0m) can be associated with 44 climate 

change adaptation measures and 45 consultations (of which 60% can be roughly attributed to funding by the 

state alone in 2024). Furthermore, the newly added project of "Flood Protection" is financed with EUR 20.5m. 

This corresponds to additional dams of 1,200 m length (720 m from financing alone), and thus to an additional 

water retention capacity of 77 million m3 (46 million m3 from financing alone). 

Water & Marine Resources 

Two projects were selected by the issuer in this category and both of them were quantified on the level of 

outputs. In regard to the bond, 86 measures related to sewerage infrastructures were funded in 2024 with 

approximately EUR 42.0m (of which 44 measures with a share of financing of 51% can be attributed to 2024). In 

addition, another 89 measures (with a funding of EUR 29.6m) can be related to the supply of clean water (of 

which 49 measures with a share of financing of 55% can be attributed to 2024). In total, 83 communities 

benefitted from projects in “Sewerage Infrastructure investments” and 83 communities from projects in “Water 

supply”. 

Circular Economy 

One project was assessed in this category with expenditures of EUR 12.4m. This “Strategy for sustainable 

bio-economy” is currently associated with the support of 76 communities (output indicator) and 21 events 

(activity indicator).  

Pollution Prevention  

The three projects could all be assessed for the report at hand (with expenditures of EUR 5.7m or 0.7% of 

the entire financing). The largest contribution can be attributed to the project “remediation of contaminated 

sites” (EUR 4.7m), through which 28 communities received funding, and 38 measures of remediation were able 

to be implemented (of which 23 measures are directly financed with a share of financing of 60% in 2024).  The 

project “Intelligent Public Transport” (expenditures of EUR 0.6m) helps to increase the number of digital tickets 

for public transport systems in the State, with a total effect of approximately 1,700,000 users (with 36% as 

‘financed’ effect) adding up to a share of users with digital tickets of circa 40%. The last project contributes with 

EUR 0.3m to direct pollution control such as the installation of air filter cubes (reducing local air emissions by 

approximately 10% through the operation of 38 air filters reported for the 2024 budget year). 
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Biodiversity & Ecosystems 

12 projects with expenditures of EUR 63.2m were assessed that contribute to the "protection and 

restoration of biodiversity and ecosystems". This represents all expenditures in this category and 7.4% of the 

total expenditures in the Bond. Six desired outcomes ("best-in-class" indicators) could be identified, which are 

associated with an absolute or relative increase of eco-friendlier areas, organically farmed areas or areas that are 

protected. These projects with total expenditures of EUR 52.6m can be considered "strong evidence for a 

substantial contribution" to the EU taxonomy objective. Moreover, there is sufficient evidence that at least two 

projects contributed to achieving the State’s intermediate milestone of 10.9% open areas for biotopes by the end 

of 2024 (long-term outcome A). Other projects with contributions in this category promote, for example, organic 

farming (182,000 ha of which 2,300 ha are directly financed) or non-productive investments in conservation 

(ca. 11,400 ha). Moreover, the state of BW promotes pruning trees in meadow orchards (150,000 trees in total), 

steep-hill grassland preservation (ca. 50,800 ha), organic model regions (14 supported communities) or research 

programs for organic farming (6 scientific publications). 

Outlook 

Future Impact Reports could continue to expand and improve indicator selection and indicator quality. 

However, since the current methodology already has a very high standard for both, future reporting could focus 

specifically on establishing new and additional long-term outcomes as “unequivocal evidence for substantial 

contribution” to the environmental objectives, as reported for the current and previous report already.2

2 Provided that the Wuppertal Institute is also commissioned for future impact reports. 

Results 

The following tables list all indicators identified for the impact report of the fifth Green Bond Baden-

Württemberg. The new projects in Bond #5 as well as an evaluation of the robustness of the indicators can be 

found in section 3. 
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Climate Change Mitigation

Climate Change Mitigation - 
Indicators

Indicator  
quality

Eligible 
expenditures 1

Share of 
financing 2

Eligibility 
under Green 

Bond 
Framework

Indicator name (all indicators refer to 1 year of funding from the State's 
budget)

Indicator  
unit Estimated Effects 3

Project Name 4 [A-E] million  
EUR % % full effect financed

Fast Cycling Routes (No. 1) 5 E* 6.20 100.0% 100% funding for communities [mEUR] 6.2 6.2

Planning and construction of cycle routes 
on state roads (No. 2)

C* 19.29 100.0% 100% constructed cycle-paths [km] 31.5 31.5

E* 19.29 100.0% 100% funding of cycle route construction [mEUR] 19.3 19.3

Support program state initiative 
electromobility - Part I and II (No. 3 a/b)

C* 17.27 100.0% 100% no. of implementations by stakeholders (disbursements) [1] 1031.0 1031.0

D* 17.27 100.0% 100% no. of approvals for electromobility measures [1] 793.0 793.0

E* 17.27 100.0% 100% funding for e-vehicles and e-mobility infrastructure [mEUR] 17.3 17.3

reFuels - Production and use of climate-
friendly fuels (No. 4)

D 3.35 80.0% 100% no. of funded projects (measures, studies) [1] 29.0 23.2

E* 3.35 80.0% 100% funding for R&D in climate-friendly fuels [mEUR] 4.2 3.3

Funding of personnel in the field of 
sustainable mobility (No. 6)

B 2.53 20.0% 100% no. of permanent positions [1] 22.0 4.4

C 2.53 20.0% 100% no. of future job-equivalents for sustainable mobility personnel 6 [1] 164.0 32.8

E* 2.53 20.0% 100% funding for sustainable mobility [mEUR] 10.2 2.5

Support Program for Municipal Cycling 
and Pedestrian Infrastructure (No. 7)

C* 62.07 19.0% 100% extension of cycle track [km] 268.0 50.9

D* 62.07 19.0% 100% communities funded [1] 196.0 37.2

E* 62.07 19.0% 100% funding for communities [mEUR] 326.7 62.1

Cycling Routes Network (No. 8)

C* 3.93 37.3% 100% extension of cycle track [km] 33.7 12.6

D* 3.93 37.3% 100% communities funded [1] 43.0 16.0

E* 3.93 37.3% 100% funding for communities [mEUR] 10.5 3.9

Cycling Culture Initiative (No. 9)

C* 3.09 43.0% 100% kilometres cycled [million km] 46.0 19.8

D* 3.09 43.0% 100% participants in cycling events [1] 288,100 123,900

E* 3.09 43.0% 100% funding for communities [mEUR] 6.3 3.1

Establishment of express bus lines in the 
Stuttgart region (No. 10)

C 1.62 69% 100% passengers per day [1] 6,800.0 4,675.0

E* 1.62 69% 100% funding for low-emission mobility [mEUR] 2.4 1.6

Electrification Hochrheinbahn (No. 11) E* 0.50 84% 100% funding for electrification of rail traffic [mEUR] 0.6 0.5

Low-emission bus transportation (No. 12)

B* 1.60 18.9% 100% approved purchases of emission-free vehicles [1] 27.0 5.1

C* 1.60 18.9% 100% approved purchases of low-emission and emission-free vehicles [1] 123.0 23.2

D 1.60 18.9% 100% funded low and zero-emission vehicles [1] 149.0 28.2

E* 1.60 18.9% 100% funding for low-emission mobility [mEUR] 8.5 1.6

GVFG Electrification Projects (No. 13) 7
D 3.09 9.4% 100% funded measures [1] 3.0 0.3

E* 3.09 9.4% 100% funding for electrification of rail traffic [mEUR] 32.9 3.1

Combi Solution City Railway Karlsruhe 
(No. 14)

C 5.46 16.1% 100% extended railway line [km] 4.8 0.8

D 5.46 16.1% 100% traffic performance of more effective public transport system [million pkm] 316.2 50.9

E* 5.46 16.1% 100% funding for public rail transport [mEUR] 33.9 5.5

Funding programme climate protection 
plus (No. 16)

B* 16.58 30.0% 100% Annual GHG reductions [t CO2e / a] 176.9 53.1

C 16.58 30.0% 100% GHG reduction per measure [t CO2e / 1] 22.1 6.6

D* 16.58 30.0% 100% no. of reno.vation measures [1] 8.0 2.4

E* 16.58 30.0% 100% Funding for climate protection consulting & measures [mEUR] 55.3 16.6

Regional centers of excellence for energy 
efficiency (No. 23)

D* 1.27 55.0% 100% no. of energy consultations in companies [1] 405.0 222.8

E* 1.27 55.0% 100% funding for consultations [mEUR] 2.3 1.3

Energy-efficient heat networks (No. 25)

B* 2.30 16.3% 100% Annual GHG reductions [t CO2e / a] 1,594.0 260.1

C 2.30 16.3% 100% completed heat networks [1] 160.0 26.1

D* 2.30 16.3% 100% communities funded [1] 6.0 1.0

E* 2.30 16.3% 100% funding for communities [mEUR] 14.1 2.3
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Climate Change Mitigation - 
Indicators

Indicator  
quality

Eligible 
expenditures 1

Share of 
financing 2

Eligibility 
under Green 

Bond 
Framework

Indicator name (all indicators refer to 1 year of funding from the State's 
budget)

Indicator  
unit Estimated Effects 3

Project Name 4 [A-E] million 
EUR % % full effect financed

HyFab BW (No. 28)

C 2.80 3.0% 100% no. of funded employees (researchers) [1] 26.0 0.8

D 2.80 3.0% 100% no. of completed projects [1] 6.0 0.2

E* 2.80 3.0% 100% funding for research infrastructure [mEUR] 92.4 2.8

Energy-efficient new buildings in 
the public building construction 
(No. 34) 8

B 231.40 6.9% 100% GHG emission reduction compared to average emission-intensity in 
1990 [∆%] 94.9 n.a.

C* 231.40 6.9% 100% GHG emissions avoided per year [t CO2e / a] 15,681 1,075

D* 231.40 6.9% 100% energy-efficient net floor area added [m2] 509,811 34,956

E* 231.40 6.9% 100% funding for public buildings [mEUR] 3,374.9 231.4

Energy-efficient restructuring 
measures in the public 
building construction (No. 35) 8

B 44.58 19.8% 100% GHG emission reduction compared to average emission-intensity in 
1990 [∆%] 93.2 n.a.

C* 44.58 19.8% 100% GHG emissions avoided per year [t CO2e / a] 441 87

D* 44.58 19.8% 100% energy-efficient net floor area added [m2] 78,063 15,483

E* 44.58 19.8% 100% funding for public buildings 9 [mEUR] 224.8 44.6

Construction and operation of 
photovoltaic systems on state-owned 
properties (No. 37)

B 4.98 100.0% 100% GHG emissions avoided per year 10 [t CO2e / a] 3,390 3,390

C 4.98 100.0% 100% rated output of all photovoltaic systems [MWp] 6.9 6.9

D* 4.98 100.0% 100% no. of approved photovoltaic systems [1] 72.0 72.0

E* 4.98 100.0% 100% funding for renewables [mEUR] 5.0 5.0

autoKite (No. 38)

C 0.45 n.a. 100% technology readiness level of prototype - 6.0 6.0

D* 0.45 n.a. 100% no. of publications [1] 6.0 6.0

E* 0.45 n.a. 100% funding for research (kite for maritime wind energy) [mEUR] 0.5 0.5

CAMPUS high i - [...] (No. 40)

B 0.32 75.0% 100% future GHG reduction (estimated, all buildings) [t CO2e / a] 600.0 450.0

D* 0.32 75.0% 100% no. of funded projects [1] 3.0 2.3

E 0.32 75.0% 100% funding for research for climate-neutrality in properties [mEUR] 0.4 0.3

KARLA - Karlsruhe Reallabor for 
Sustainable Climate Protection (No. 41)

D* 0.43 100.0% 100% no. of publications [1] 53.0 53.0

E* 0.43 100.0% 100% funding for projects & activities [mEUR] 0.4 0.4

Climate Connect industrial area Donautal 
(KliConn)  (No. 42)

C 0.27 100.0% 100% no. of developed climate protection measures [1] 52.0 52.0

D* 0.27 100.0% 100% no. of scientific theses and journal articles [1] 4.0 4.0

E* 0.27 100.0% 100% funding for climate change mitigation strategies [mEUR] 0.3 0.3

Reallabor for climate-neutral Reutlingen 
(Klima-RT-LAB) 
(No. 43)

D 0.39 80.0% 100% no. of projects (measure bundles) [1] 24.0 19.2

E* 0.39 80.0% 100% funding for real-world laboratories [mEUR] 0.5 0.4

Mobility Living Lab (MobiLab) Stuttgart 
(No. 44)

B 0.35 100.0% 100% reduction of car parking spaces [1] 706.0 706.0

C 0.35 100.0% 100% no. of jobs (mobility-authority) [1] 2.5 2.5

D* 0.35 100.0% 100% no. of projects [1] 10.0 10.0

E* 0.35 100.0% 100% funding for real-world laboratories [mEUR] 0.3 0.3

Timber Construction Initiative BW (No. 53)

C 6.91 81.7% 100% no. of approved timber buildings [1] 3398.0 2776.2

D* 6.91 81.7% 100% no. of events [1] 70.0 57.2

E* 6.91 81.7% 100% funding for sustainable construction [mEUR] 8.5 6.9

New Research Building INATECH (No. 56)

B 0.05 n.a 100% share of scientists & managers (future employees) [%] 50.0 n.a

C 0.05 n.a 100% no. of future employees [1] 112.0 n.a

D* 0.05 50.0% 100% building construction (research) [%] 100.0 50.0

E* 0.05 50.0% 100% funding for research buildings [mEUR] 0.10 0.05

Climate-neutral production using Industry 
4.0 solutions -  
first (No. 58) and second (No. 57) 
innovation competition

D 4.89 100.0% 100% no. of projects [1] 21.0 21.0

E* 4.89 100.0% 100% funding for new Industry 4.0 technologies [mEUR] 4.9 4.9

ePolice fleet (No. 59)

B 1.02 100.0% 100% GHG reductions from electric vehicles 11 [t CO2e / a] 1.4 1.4

C 1.02 100.0% 100% no. of electric vehicles in stock [1] 137.0 137.0

D* 1.02 100.0% 100% procurement of new electric vehicles [1] 141.0 141.0

E* 1.02 100.0% 100% funding for low-emission mobility [mEUR] 1.0 1.0
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Climate Change Mitigation - 
Indicators

Indicator 
quality

Eligible 
expenditures 1

Share of 
financing 2

Eligibility 
under Green 

Bond 
Framework

Indicator name (all indicators refer to 1 year of funding from the State's 
budget)

Indicator  
unit Estimated Effects 3

Project Name 4 [A-E] million  
EUR % % full effect financed

State funding of broadband (No. 60)

B 224.22 8.7% 100% GHG reductions of broadband systems compared to conventional 
connections [t CO2e / a] 440.0 38.2

C 224.22 8.7% 100% energy savings from network access compared to conventional 
connections [MWh / a] 288.6 25.0

D* 224.22 8.7% 100% additional broadband connections [1] 58,764 5,101

E* 224.22 8.7% 100% funding for broadband [mEUR] 2,583.2 224.2

Energy-efficient State housing funding 
(No. 61) 12 E* 3.65 n.a. 100% Funding for nearly-zero-energy-buildings (NZEB) [mEUR] n.a. 3.7

Total for  
Climate Change Mitigation E to B 677 9.9% 100% funding for projects towards Climate Change Mitigation 6 [mEUR] ca. 6,851 ca. 677

* accumulative indicators (assumption: annual financed effects can be summed up over more than one impact report)
1 Equal to signed amount in the ICMA Standard: "Signed amount represents the amount legally committed by the issuer for the project, a portfolio of  
projects or component that is/are eligible for green bond financing" (ICMA, 2026, p.77). For the issuer, this refers to the annual expenditure for the eligible projects (net, only funds from the State's budget).
2 These allocated costs refer to the total funding (e.g. when reporting number of projects) or total costs (e.g. when reporting effects), including perennial cost fractions when the overall share of the State is at 100%.
3 "full effect" usually refers to the annualised indicator value for the entire project (estimated for total funding based on share of financing), while the "financed effect" refers to the attribution of the State in the given year only.
4 The number in brackets refers to the number of the project in the project list of the issuer. Project names are sometimes abbreviated.
5 According to the relevant agency, no. new parts of the entire project (187 km) have finished in 2024, although there have been construction activities.
6 The number of jobs is attributed to all approved staff positions until February 2025. This is why this indicator is no.t cumulative and refers to 'future' jobs.
7 The funding here no. longer actively electrifies additional rail tracks, but is used to pay out the remaining costs. It is therefore merely included to indicate its risks.
8 The GHG effects (B and C) are estimated with the help of a simplified model. Due to the use of primary energy demands of the building, the effects are likely to be underestimated in terms of actual savings. 
9 Not all expenditures for buildings could be associated with GHG savings due to lack of data.
10 We estimate the avoided emissions by multiplying the known output of the systems (data provided by issuer and related agency) with the 2024 electricity production compared to the installed power in the State (12.5 GW for 8.9 TWh) 
as well the avoidance factor also used by the responsible ministry (690 g CO2e/kWh). All values can be found here: https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-
um/intern/Dateien/Dokumente/2_Presse_und_Service/Publikationen/Energie/Eneuerbare-Energien-2024.pdf. We treat this kind of calculation as robustness of 2 (simple calculations with the help of reliable proxies).
11 It is assumed that electric cars (72 g CO2e/Pkm) replace petrol cars (162 g CO2e/Pkm) with a mileage of 15,000 km/a.
12 No new data for 2024 available and thus no reporting on the number of units built/purchased.

Climate Change Adaptation 

Climate Change Adaptation - 
Indicators

Indicator 
quality

Eligible 
expenditures

Share of 
financing

Eligibility 
under Green 

Bond 
Framework

Indicator name (all indicators refer to 1 year of funding from the 
State's budget)

Indicator 
unit Estimated Effects

Project Name [A-E] million 
EUR % % full effect financed

Funding Program Klimopass (Module A-C) 
(No. 17)

C* 1.04 60.0% 100% no. of climate change adaptation measures [1] 44.0 26.4

D* 1.04 60.0% 100% no. of analyses & consultations [1] 45.0 27.0

E* 1.04 60.0% 100% funding for climate change adaptation (CCA) measures [mEUR] 1.7 1.0

Flood Protection (No. 19)

B 20.46 60.0% 100% retention capacity [million m³] 77 46

C* 20.46 60.0% 100% total length of renovated dams [m] 1200.0 720.0

D* 20.46 60.0% 100% no. of funded measures [1] 144.0 86.4

E* 20.46 60.0% 100% funding for flood protection measures [mEUR] 34.1 20.5

Silvicultural measures (No. 52)

A 2.20 40.0% 100% annualized rate of climate-resilient recovery of damaged forests 1 [%] 2.0 0.8

B* 2.20 40.0% 100% annually absorbed carbon (carbon sink) [t C/a] 300 120

C* 2.20 40.0% 100% stored carbon (biomass above and below ground) 2 [t C] 39,800 15,900

D* 2.20 40.0% 100% promoted forest area 3 [ha] 400 160

E* 2.20 40.0% 100% funding for afforestation and reforestation [mEUR] 5.5 2.2

Total for 
Climate Change Adaptation E to A 24 57% 100% funding for projects towards Climate Change Adaptation [mEUR] ca. 41 ca. 24

* accumulative indicators (assumption: annual financed effects can be summed up over more than one impact report)
1 The full report provides the reasoning and credence assessment for this indicator. The calculation basis is the amount of promoted forest area in the given year, of which 65% are considered 'climate-resilient' compared to a damaged 
forest area of 12,965 ha in the state. 
2 The stored carbon continues to be stored (and has been stored in the past) unless forest is removed or otherwise changed. Only additional protected areas can add to this indicator in the future.
3 The related agency now provides information on the ratio of deciduous and coniferous trees, which is relevant for the degree to which new forests are more climate-change-resilient but cannot be directly translated into values (yet).

https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/2_Presse_und_Service/Publikationen/Energie/Eneuerbare-Energien-2024.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/2_Presse_und_Service/Publikationen/Energie/Eneuerbare-Energien-2024.pdf
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Water and Marine Resources 

Water and Marine Resources - 
Indicators

Indicator  
quality

Eligible 
expenditures

Share of 
financing

Eligibility 
under Green 

Bond 
Framework

Indicator name (all indicators refer to 1 year of funding from the 
State's budget)

Indicator 
unit Estimated Effects

Project Name [A-E] million 
EUR % % full effect financed

Sewerage infrastructure investments 
(No. 21)

C* 41.99 51.0% 100% no. of implemented measures [1] 86.0 43.9

D* 41.99 51.0% 100% no. of funded communities [1] 83.0 42.3

E* 41.99 51.0% 100% funding for measures [mEUR] 82.3 42.0

Water supply (No. 22)

C* 29.63 55.0% 100% no. of implemented measures [1] 89.0 49.0

D* 29.63 55.0% 100% no. of funded communities [1] 83.0 45.7

E* 29.63 55.0% 100% funding for measures [mEUR] 53.9 29.6

Total for  
Water and Marine Resources E to C 72 53% 100% funding for projects towards Water and Marine Resources 5 [mEUR] ca. 136 ca. 72

* accumulative indicators (assumption: annual financed effects can be summed up over more than one impact report)

Circular Economy 

Circular Econo.my - Indicators Indicator 
quality

Eligible 
expenditures

Share of 
financing

Eligibility 
under Green 

Bond 
Framework

Indicator name (all indicators refer to 1 year of funding from the 
State's budget)

Indicator  
unit Estimated Effects

Project Name [A-E] million 
EUR % % full effect financed

Strategy for sustainable bio-econo.my 
(No. 51)

C 12.39 100.0% 100% no. of funded communities [1] 76.0 76.0

D 12.39 100.0% 100% no. of events held [1] 21.0 21.0

E 12.39 100.0% 100% funding for bio-econo.my [mEUR] 12.4 12.4

Total for  
Circular Econo.my E to C 12 100% 100% funding for projects towards Circular Econo.my [mEUR] ca. 12 ca. 12

* accumulative indicators (assumption: annual financed effects can be summed up over more than one impact report)

Pollution Prevention 

Pollution Prevention - Indicators Indicator 
quality

Eligible 
expenditures

Share of 
financing

Eligibility 
under Green 

Bond 
Framework

Indicator name (all indicators refer to 1 year of funding from the 
State's budget)

Indicator 
unit Estimated Effects

Project Name [A-E] million 
EUR % % full effect financed

Public Air Solutions - Filter Cubes (No. 5)

C 0.29 3.5% 100% site-specific reduction of air emissions (NO2, PM10) 1 [Δ%] 10.0 n.a.

D 0.29 3.5% 100% no. of air filters in operation 2 [1] 38.0 1.3

E* 0.29 3.5% 100% funding for clean air solutions [mEUR] 8.4 0.29

Intelligent public transport in BW - digitally 
mobile nationwide (No. 15)

B 0.66 n.a. 100% share of users with digital tickets in public transport [%] 40.4 n.a.

C 0.66 36.0% 100% no. of average monthly users 3 [1] 1,700,000 612,000

E* 0.66 36.0% 100% funding for E-ticketing [mEUR] 1.8 0.7

Remediation of contaminated sites (No. 20)

C* 4.70 60.0% 100% implemented measures of remediation [1] 38.0 22.8

D* 4.70 60.0% 100% no. of funded communities [1] 28.0 16.8

E* 4.70 60.0% 100% funding for remediation activities [mEUR] 7.8 4.7

Total for 
Pollution Prevention E to B 6 31% 100% funding for projects towards Pollution Prevention [mEUR] ca. 18 ca. 6

* accumulative indicators (assumption: annual financed effects can be summed up over more than one impact report)
1 Estimated effect for different circumstances. The actual evaluated effects can be found at: https://vm.baden-wuerttemberg.de/de/service/presse/pressemitteilung/pid/wirksamkeit-der-luftfiltersaeulen-bestaetigt/.
2 Air filters can be and have been decommissioned. Therefore, the value is not cumulative but refers to the given budget year.
3 Not all purchases by all transport networks are monitored. The number here is thus an estimate based on the most popular choice (Deutschland-Ticket).

https://vm.baden-wuerttemberg.de/de/service/presse/pressemitteilung/pid/wirksamkeit-der-luftfiltersaeulen-bestaetigt/
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Biodiversity and Ecosystems 

Biodiversity and Ecosystems - 
Indicators

Indicator 
quality

Eligible 
expenditures

Share of 
financing

Eligibility 
under Green 

Bond 
Framework

Indicator name (all indicators refer to 1 year of funding from the 
State's budget)

Indicator  
unit Estimated Effects

Project Name [A-E] million  
EUR % % full effect financed

Biotope mapping (No. 29) & 
Expansion of the statewide biotope 
network (No. 32)

A 10.20 37.5% 100% open-land core-area biotopes in BW (15% target for 2030) [%] 10.90 n.a.

B 10.20 100.0% 100% increase in biotope area since 2020 [∆%] 2.10 2.10

D* 3.42 100.0% 100% no. of updated/new biotopes [1] 14,208.0 14,208.0

D* 6.78 90.0% 100% no. of funded communities [1] 211.0 189.9

E* 10.20 100.0% 100% funding for nature conservation and biodiversity [mEUR] 10.2 10.2

Non-productive investments in 
conservation (No. 30)

B* 15.89 100.0% 100% additional protected/enhanced eco-friendly area 1 [ha] 11,422.3 11,422.3

C* 15.89 100.0% 100% funded measures for nature conservation and biodiversity [1] 4,683.0 4,683.0

D* 15.89 100.0% 100% funded applicants [1] 2,588.0 2,588.0

E* 15.89 100.0% 100% funding for nature conservation and biodiversity [mEUR] 15.9 15.9

Nature conservation contracts  
(No. 31)

B* 15.05 28.0% 100% additional improved eco-friendly area 2 [ha] 44,325.2 12,428.8

D* 15.05 28.0% 100% no. of beneficiaries [1] 6,673.0 1,871.1

E* 15.05 28.0% 100% funding for nature conservation and biodiversity [mEUR] 53.7 15.0

Special Programme for Biodiversity 
(No. 33)

B* 8.01 100.0% 100% additional protected/enhanced eco-friendly area [ha] 3,127.3 3,127.3

C* 8.01 100.0% 100% funded projects for nature conservation and biodiversity [1] 1,458.0 1,458.0

D* 8.01 100.0% 100% no. of beneficiaries [1] 773.0 773.0

E* 8.01 100.0% 100% funding for nature conservation and biodiversity [mEUR] 8.0 8.0

Investing in properties with importance for 
environmental protection  
(No. 36)

B 2.81 91.0% 100% total purchased land for protection since 2016 3 [ha] 882.95 803.28

C* 2.81 91.0% 100% additional protected area [ha] 117.9 107.3

E* 2.81 91.0% 100% funding for nature conservation and biodiversity [mEUR] 3.1 2.8

Research Programme Organic Farming 
(No. 47)

C* 0.11 100.0% 100% no. of scientific publications [1] 6.0 6.0

D* 0.11 100.0% 100% no. of projects [1] 1.0 1.0

E* 0.11 100.0% 100% funding for organic/sustainable farming [mEUR] 0.1 0.1

Aid for pruning of meadow orchards 
(No. 48)

C* 2.25 100.0% 100% no. of pruned trees [1] 150,000 150,000

D* 2.25 100.0% 100% no. of workers compensated for pruning [1] 9,200 9,200

E* 2.25 100.0% 100% funding for organic/sustainable farming [mEUR] 2.3 2.3

Preserving steep-hill grassland (No. 49)

C* 6.07 100.0% 100% promoted area for organic/sustainable farming [ha] 50,806.0 50,806.0

D* 6.07 100.0% 100% no. of applicants [1] 8,776.0 8,776.0

E* 6.07 100.0% 100% funding for organic/sustainable farming [mEUR] 6.1 6.1

Preserving manually cultivable vineyards 
(No. 50)

C 1.08 100.0% 100% organically farmed area supported during the year 4 [ha] 345.0 345.0

D 1.08 100.0% 100% no. of funded applications [1] 645.0 645.0

E* 1.08 100.0% 100% funding for organic/sustainable farming [mEUR] 1.1 1.1

Organic Model Regions in BW (No. 54)
D 1.10 100.0% 100% no. of funded communities [1] 14.0 14.0

E 1.10 100.0% 100% funding for organic/sustainable farming [mEUR] 1.1 1.1

Organic Farming (No. 55)

B* 0.66 1.3% 100% increase (annual) in organically farmed area [ha] 1,688.0 21.3

C* 0.66 1.3% 100% promoted area for organic/sustainable farming [ha] 182,000.0 2,301.8

D* 0.66 1.3% 100% no. of applicants [1] 4,634.0 58.6

E* 0.66 1.3% 100% funding for organic/sustainable farming [mEUR] 52.2 0.7

Total for  
Biodiversity & Ecosystems E to A 63 41% 100% funding for projects towards Biodiversity & Ecosystems [mEUR] ca. 154 ca. 63

* accumulative indicators (assumption: annual financed effects can be summed up over more than one impact report)
1 Not all funded projects have been monitored for changes of promoted/enhanced areas in the past, but the current attribution ratio is unknown. The attribution of expenditures to financed effects has thus not been included in some 
cases.
2 The eco-friendly areas here are not under nature protection and as thus merely considered to achieve an "improved" state.
3 The previous report attributed the increase in protected area from acquisition by the state to the total protected area in ownership. This new indicator is now specifically limited to land purchased since 2016 for the purpose of its 
protection.
4 The previous report attributed the financing to 'additional' organically farmed area, but the funding aims at continuous support over a longer period. This is also the reason why this indicator does not qualify for accumulation.
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Zusammenfassung 

Das Land Baden-Württemberg hat im September 2025 seinen fünften Green Bond (#5) mit einem 

Emissionsvolumen von 800 Millionen Euro begeben, der sich auf die Ausgaben des Landes im Jahr 2024 von 

853,5 Millionen Euro bezieht. Das Wuppertal Institut wurde, wie auch schon bei den vorigen Green Bonds des 

Landes, für die Wirkungsberichterstattung (IR #5) beauftragt. Der Bericht beschreibt die Ergebnisse dieser 

Bewertung in Übereinstimmung mit dem harmonisierten Rahmenwerk für Wirkungsberichterstattung der ICMA 

sowie in Übereinstimmung mit den EU-Umweltzielen, wie sie in der EU-Taxonomie-Verordnung 

operationalisiert wurden. 

Die Wirkungsorientierung des Green Bonds steht im Einklang mit den Zielen für nachhaltige Entwicklung 

der Vereinten Nationen (SDGs), der Nachhaltigkeitsstrategie des Landes sowie den Umweltzielen der 

Taxonomie-Verordnung. Der Emittent hat im September 2025 ein aktualisiertes Green-Bond-Rahmenwerk, eine 

Projektliste, eine Second-Party-Opinion (SPO) und einen Allokationsbericht veröffentlicht. Die Anleihe umfasst 

55 förderfähige Projekte, die alle sechs Umweltziele abdecken. 

Der Bericht untersucht die Beiträge dieser Projekte zu übergeordneten Umweltzielen. Die meisten der 

bewerteten Projekte lassen sich den Zielen Klimaschutz (34 Projekte, 676,9 Mio. EUR) und Wasser- und 

Meeresressourcen (2 Projekte, 71,6 Mio. EUR) zuordnen. Ein weiterer großer Teil, insbesondere hinsichtlich der 

Anzahl der Projekte, entfällt auf das Ziel „Biodiversität und Ökosysteme“ mit Ausgaben in Höhe von 63,2 Mio. 

EUR für 12 Projekte. Insgesamt wurden 159 Indikatoren ausgewählt, qualifiziert und quantifiziert (siehe 

„Results“).   

Die Indikatorqualität kann für 39 Projekte als Best Practice (Qualität C) angesehen werden, was eine 

„hohe Wahrscheinlichkeit eines wesentlichen Beitrags“ zu den Umweltzielen der EU bedeutet (welche der 

Taxonomie-Verordnung zu Grunde liegen). Darüber hinaus konnte bei 21 Projekten ein mittelfristiger Fortschritt 

festgestellt werden (Qualität B). Wir betrachten solche gewünschten Veränderungen als „starken Beweis für 

einen wesentlichen Beitrag“ zu den EU-Umweltzielen. Darüber hinaus konnten zwei dauerhafte Fortschritte 

(Qualität A), welche einen „eindeutigen Beweis für einen wesentlichen Beitrag“ darstellen, in den Bereichen 

Biodiversität und Ökosysteme sowie Klimafolgenanpassung nachgewiesen werden.  

Klimaschutz 

Ausgaben in Höhe von 676,9 Mio. EUR oder 79,3 % der förderfähigen Mittel tragen zum Ziel der 

Eindämmung des Klimawandels bei. Das Projekt mit dem größten Beitrag ist der Bau neuer Gebäude im 

öffentlichen Hochbau (231,4 Mio. EUR). Schätzungen zufolge wurden mit Hilfe der Finanzierung 35.000 m² 

energieeffiziente Nutzfläche geschaffen. Unter Berücksichtigung der erhöhten Energieeffizienz in den neu 

errichteten Gebäuden schätzen wir, dass insgesamt 15.700 Tonnen Treibhausgasemissionen pro Jahr eingespart 

werden, was einem jährlich „finanzierten” Effekt von 1.100 Tonnen CO2-Äquivalenten entspricht. In ähnlicher 

Weise trägt die Finanzierung von Gebäudesanierungen öffentlicher Gebäude in Höhe von 44,6 Mio. EUR zu ca. 

78.000 m2 sanierter Fläche und einem Gesamteffekt von 440 Tonnen CO2-Äquivalenten jährlicher 

Einsparungen bei (ca. 15.500 m2 und 90 Tonnen allein durch die Finanzierung).  

Ein weiteres Projekt mit einem großen Beitrag ist der Ausbau der Breitbandanschlüsse in Baden-

Württemberg (224,2 Mio. EUR). Es wird geschätzt, dass allein mit Hilfe der Finanzierung potenziell ca. 5.000 
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neue Anschlüsse realisiert wurden. Dies entspricht insgesamt etwa 59.000 Anschlüssen für das Jahr 2024. Unter 

Berücksichtigung der erhöhten Energieeffizienz dieser Anschlüsse schätzen wir, dass insgesamt 440 Tonnen 

Treibhausgasemissionen pro Jahr eingespart werden, was einem jährlich „finanzierten” Effekt von 38 Tonnen 

CO2-Äquivalenten entspricht. 

Auch andere in dieser Kategorie bewertete Maßnahmen tragen zur Reduzierung der 

Treibhausgasemissionen bei (wie z. B. eine Einsparung von ca. 3.400 Tonnen Treibhausgasemissionen durch 

Photovoltaikanlagen) oder ermöglichen es anderen Akteuren, dies mithilfe wissenschaftlicher Forschung (z. B. 

durch das Karlsruher Reallabor für nachhaltigen Klimaschutz), durch Darlehen an KMU (z. B. aus dem 

Programm „Klimaneutrale Produktion mit Industrie 4.0“), Fördermittel für Kommunen (z. B. für 

energieeffiziente Wärmenetze) oder den Ausbau und Neubau von Radwegen (z. B. im Rahmen des Projekts 

„Radwegenetze“) zu erreichen. Insgesamt lassen sich mehr als 21.000 Tonnen jährlicher CO₂-Äquivalent-

Einsparungen auf Projekte dieser Kategorie zurückführen, wobei sich der direkte Effekt der Finanzierung auf 

etwa 4.900 Tonnen beläuft. 

Anpassung an den Klimawandel 

Der Emittent hat drei Projekte ausgewählt, die zur Anpassung an den Klimawandel beitragen. Die 

Ausgaben in dieser Kategorie (23,7 Mio. EUR) machen 2,8 % des gesamten bewerteten Betrags aus. Für das 

Projekt zu forstwirtschaftlichen Maßnahmen (Ausgaben in Höhe von 2,2 Mio. EUR) schätzen wir, dass jährlich 

300 Tonnen Kohlenstoff gebunden werden können (120 t C/a allein durch die Finanzierung), wobei insgesamt 

39.800 Tonnen Kohlenstoff im Wald gespeichert werden (davon 15.900 t C allein durch die Finanzierung). 

Basierend auf einer neuen Analyse (die in diesem Bericht beschrieben wird) schätzen wir, dass diese 

Bemühungen eine annualisierte klimaresiliente Erholungsrate von 2,0 % für Wälder darstellen, die durch 

Extremwetter und Schädlinge negativ beeinträchtigt wurden (langfristiges Ergebnis). 

Das „Förderprogramm Klimopass“ hingegen (1,0 Mio. EUR) lässt sich mit 44 Maßnahmen zur Anpassung 

an den Klimawandel und 45 Beratungen in Verbindung bringen (von denen im Jahr 2024 etwa 60 % der 

staatlichen Finanzierung allein zugerechnet werden können). Darüber hinaus wird das neu hinzugekommene 

Projekt „Hochwasserschutz“ mit 20,5 Mio. EUR finanziert. Dies entspricht zusätzlichen Dämmen mit einer 

Länge von 1.200 m (720 m allein aus dieser Finanzierung) und somit einer zusätzlichen 

Wasserrückhaltekapazität von 77 Mio. m³ (46 Mio. m³ allein aus dieser Finanzierung). 

Nachhaltige Nutzung und Schutz von Wasser- und Meeresressourcen 

In dieser Kategorie wurden vom Emittenten zwei Projekte ausgewählt, die beide auf der Ebene der 

Ergebnisse quantifiziert wurden. Im Zusammenhang mit der Anleihe wurden im Jahr 2024 86 Maßnahmen im 

Bereich der Abwasserinfrastruktur mit rund 42,0 Mio. EUR finanziert (davon entfallen 44 Maßnahmen mit 

einem Finanzierungsanteil von 51 % auf das Jahr 2024). Darüber hinaus lassen sich weitere 89 Maßnahmen (mit 

einer Förderung von 29,6 Mio. Euro) der Trinkwasserversorgung zuordnen (davon entfallen 49 Maßnahmen mit 

einem Finanzierungsanteil von 55 % auf das Jahr 2024). Sowohl im Bereich Abwasser als auch im Bereich 

Wasserversorgung profitierten jeweils 83 Gemeinden von den jeweiligen Programmen. 
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Übergang zu einer Kreislaufwirtschaft 

In dieser Kategorie wurde ein Projekt mit Ausgaben in Höhe von 12,4 Mio. EUR bewertet. Die 

„Bioökonomie-Strategie“ unterstützt derzeit 76 Gemeinden (Ergebnisindikator) und führte 21 Veranstaltungen 

(Aktivitätsindikator) in 2024 durch. 

Vermeidung und Verminderung von Umweltverschmutzung  

Alle drei Projekte konnten für den vorliegenden Bericht bewertet werden (mit Ausgaben in Höhe von 5,7 

Mio. EUR bzw. 0,7 % der Gesamtfinanzierung). Der größte Beitrag entfällt auf das Projekt „Sanierung 

kontaminierter Standorte“ (4,7 Mio. EUR), durch das 28 Gemeinden Fördermittel erhielten und 38 

Sanierungsmaßnahmen umgesetzt werden konnten (davon werden 23 Maßnahmen im Jahr 2024 direkt mit 

einem Finanzierungsanteil von 60 % gefördert).  Das Projekt „Intelligenter öffentlicher Nahverkehr“ (Ausgaben 

in Höhe von 0,6 Mio. EUR) trägt dazu bei, die Zahl der digitalen Fahrscheine für den öffentlichen Nahverkehr im 

Land zu erhöhen, mit einer Gesamtwirkung von etwa 1.700.000 Nutzern (wobei 36 % als „finanzierte“ Wirkung 

gelten), was einem Anteil der Nutzer mit digitalen Fahrscheinen von circa 40 % entspricht. Das letzte Projekt 

trägt mit 0,3 Mio. EUR zur direkten Schadstoffbekämpfung bei, beispielsweise durch die Installation von 

Luftfilterwürfeln (Reduzierung der lokalen Luftemissionen um ca. 10 % durch 38 im Berichtsjahr 2024 erfasste 

Luftfilter). 

Schutz und Wiederherstellung der Biodiversität und der Ökosysteme 

Es wurden 12 Projekte mit Ausgaben in Höhe von 63,2 Mio. EUR bewertet, die zum „Schutz und zur 

Wiederherstellung der biologischen Vielfalt und der Ökosysteme“ beitragen. Dies entspricht den gesamten 

Ausgaben in dieser Kategorie und 7,4 % der Gesamtausgaben der Anleihe. Es konnten sechs „Best-in-Class“-

Indikatoren (B) aus sieben Projekten identifiziert werden, die alle mit einer absoluten oder relativen Zunahme 

umweltfreundlicherer Flächen, ökologisch bewirtschafteter Flächen oder geschützter Flächen verknüpft werden 

können. Diese Projekte mit Gesamtausgaben in Höhe von 52,6 Mio. EUR können als „starker Beleg für einen 

wesentlichen Beitrag“ zum Ziel der EU-Taxonomie angesehen werden. Darüber hinaus gibt es ausreichende 

Belege dafür, dass mindestens zwei Projekte zur Erreichung des staatlichen Zwischenziels offener Flächen für 

Biotope bis Ende 2024 (10,9 % als dauerhafte Verbesserung A) beigetragen haben. Weitere Projekte mit 

Beiträgen in diesem Bereich stammen zum Beispiel aus der Förderung des ökologischen Landbaus in BW 

(182.000 ha wovon 2.300 ha direkt auf die Finanzierung zurückzuführen sind) oder aus nicht-produktiven 

Investitionen in den Naturschutz (11.400 ha).  Zudem fördert das Land BW den Baumschnitt in 

Wiesenobstgärten (insgesamt 150.000 Bäume), Grünland an Steillagen (ca. 50.800 ha), Bio-Musterregionen 

(14 geförderte Gemeinden) oder Forschungsprogramme zum ökologischen Landbau (6 wissenschaftliche 

Publikationen). 

Ausblick 

In künftigen Wirkungsanalysen könnten die Auswahl und die Qualität der Indikatoren weiter ausgebaut 

und verbessert werden. Die derzeitige Methodik erfüllt bereits sehr hohe Standards in beiden Bereichen. Daher 

könnte sich die künftige Berichterstattung gezielt darauf konzentrieren, zusätzliche und dauerhafte 

Verbesserungen zu identifizieren, die als „eindeutiger Nachweis für einen wesentlichen Beitrag“ zu den 

Umweltzielen gelten können.  



Impact Report #5 Green Bond Baden-Württemberg 

Wuppertal Institute | 15 

Table of Contents 

Executive Summary 3 

Results   6 

Zusammenfassung 12 

1 Scope and Structure of the Report 18 

2 Methodology 19 

2.1 Indicator Quality 19 
2.2 Criteria for Robustness of Reporting 22 
2.3 Adaptation of ICMA reporting template 22 
2.4 Reported Information 23 
2.5 Selection criteria for accumulation 24 
2.6 Evidence for long-term outcomes towards Climate Change Adaptation 24 

3 Data and Results 33 

3.1 Accumulated effects over Bond #1 to #5 33 
3.2 Climate Change Mitigation 35 
3.3 Climate Change Adaptation 41 
3.4 Water and Marine Resources 43 
3.5 Circular Economy 44 
3.6 Pollution Prevention 44 
3.7 Biodiversity and Ecosystems 45 

4 Discussion and Outlook 49 

4.1 Looking back: Impact Reports #1, #2, #3, #4, #5 49 
4.2 The current impact report #5 49 
4.3 Outlook: future reporting 49 

5 Bibliography 50 

6 Appendix  53 

6.1 Bayes Theorem 53 
6.2 Bayesian Reasoning 54 
6.3 Canon-of-Probability 55 
6.4 Current Theories-of-Change (ToC) for long-term outcomes 56 

 

  



Impact Report #5 Green Bond Baden-Württemberg 

16 | Wuppertal Institute 

List of Tables 

Table 1-1: Matching table for environmental objectives in the EU Taxonomy Regulation -------------- 18 

Table 2-1: Color-coded indicator quality for indicators in the report at hand ------------------------------ 21 

Table 2-2: Robustness criteria for data collection and quantification --------------------------------------- 22 

Table 2-3: Handling of previously assessed and new projects for impact report #5 --------------------- 24 

Table 2-4: Primary data for Silvicultural Measures (No. 52) --------------------------------------------------- 25 

Table 2-5: Additional information relevant to silvicultural measures in the state of BW ---------------- 25 

Table 2-6: Credence Assessment for the hypothesis underlying the ToC ---------------------------------- 28 

Table 2-7: Set of ideal indicators for Silvicultural Measures in GB-BW #5--------------------------------- 31 

Table 2-8: Actualized long-term outcome indicator for Silvicultural Measures (No. 52) ---------------- 32 

Table 3-1: Accumulative indicators* in impact reports (IR) #1, #2, #3, #4, #5 ---------------------------- 33 

Table 3-2: Best-in-Class or Best-Needed indicators for Green Bond Baden-Württemberg #5 in the 
area of “Climate Change Mitigation” --------------------------------------------------------------- 35 

Table 3-3: Projects from previous bonds in climate change mitigation ------------------------------------- 37 

Table 3-4: Results for the project "reFuels - Production and use of climate-friendly fuels” (No. 4) -- 40 

Table 3-5: Results for the project "Construction and operation of photovoltaic systems on state-
owned properties” (No. 37) --------------------------------------------------------------------------- 41 

Table 3-6: First (No. 58) and Second (No. 57) Innovation Competition "Climate-neutral production 
using Industry 4.0 solutions" ------------------------------------------------------------------------- 41 

Table 3-7: Best-in-Class indicators for Green Bond Baden-Württemberg #5 in “Climate Change 
Adaptation” ----------------------------------------------------------------------------------------------- 42 

Table 3-8: Projects from the previous Green Bond towards “Climate Change Adaptation”------------ 42 

Table 3-9: Results for the project "Flood Protection” (No. 19) ------------------------------------------------ 43 

Table 3-10: Projects from previous Green Bonds towards “Water and Marine Resources” ----------- 43 

Table 3-11: Projects from the previous Green Bond towards “Circular Economy” ----------------------- 44 

Table 3-12: Best-in-Class indicators for Green Bond Baden-Württemberg #5 in “Pollution 
Prevention” ----------------------------------------------------------------------------------------------- 44 

Table 3-13: Projects from previous Green Bond for “Pollution Prevention” -------------------------------- 45 

Table 3-14: Best-in-Class indicators for Green Bond Baden-Württemberg #5 in “Biodiversity and 
Ecosystems” --------------------------------------------------------------------------------------------- 46 

Table 3-15: Projects from previous Green Bond for “Biodiversity and Ecosystems” -------------------- 47 

Table 6-1: Canon-of-Probability for Bayesian Reasoning ------------------------------------------------------ 55 

 

 

  



Impact Report #5 Green Bond Baden-Württemberg 

Wuppertal Institute | 17 

List of Figures 

Figure 2-1: Terminology and logic for indicator quality in Green Bond Baden-Württemberg (own 
compilation based on Teubler, 2022)--------------------------------------------------------------- 20 

Figure 2-2: Reported indicators and their values for Silvicultural Measures in GB-BW #4 ------------ 25 

Figure 2-3: Initial Theory-of-Change for long-term Outcome(s) from Silvicultural Measures --------- 27 

Figure 6-1: Current ToC for Biotope Mapping and Biotope Expansion (2nd adaptation) --------------- 56 

Figure 6-2: Current ToC for Silvicultural Measures (1st adaptation) ---------------------------------------- 57 

List of Abbreviations 

BW Baden-Württemberg 

BE Biodiversity & Ecosystems 

CA Climate Change Adaptation  

CE Circular Economy 

CM Climate Change Mitigation 

EUT EU Taxonomy Regulation (German: EU-Taxonomie-Verordnung) 

GHG  Greenhouse Gas  

GWP Global warming potential 

IR Impact report 

n.a. Not applicable  

No. Number of project or number of entities (for indicators) 

PEF Primary energy factor 

PED Primary energy demand 

PP Pollution Prevention 

WM Water & Marine Resources 



Impact Report #5 Green Bond Baden-Württemberg 

18 | Wuppertal Institute 

1 Scope and Structure of the Report 

The external reviewer (Wuppertal Institut) has conducted an impact assessment of the fifth 

Green Bond of the State of Baden-Württemberg (Impact Report #5) from 2025. All funding is 

related to the state's 2024 expenditure. Effects are usually restricted to the year 2024 but can, 

in some cases, refer to future effects as well (e.g., ex-ante from plants under construction). 

Most effects take place within the geographical borders of the state, although some projects 

can lead to benefits in other countries. The objectives of the report are defined by the issuer 

as listed below: 

■ Impact assessment in line with ICMA framework and EU environmental objectives  

■ Quantification of indicators, both for full and financed effects 

■ Transparent description of methods and data 

■ Continuous and further development of methodology 

■ Summary of results in form of an executive summary 

The Green Bond Framework of the issuer (Ministerium für Finanzen Baden-Württemberg, 

2025b) takes into account, where possible, the EU taxonomy, which by itself is aligned to the 

environmental objectives of the EU environmental action program (EAP). Some of these 

objectives address slightly different targets at once such as the sustainable use of water 

bodies compared to the protection of marine resources. We use a matching table (see Table 

1-1) to condense and abbreviate the targets in the report at hand. Each abbreviation or short 

name/short form relates to all targets defined by each objective. 

Table 1-1: Matching table for environmental objectives in the EU Taxonomy Regulation 

Environmental objective Short name Abbreviation 

Climate change mitigation Climate Change Mitigation CM 

Climate change adaptation Climate Change Adaptation CA 

The sustainable use and protection of water and marine resources Water & Marine Resources WM 

The transition to a circular economy Circular Economy CE 

Pollution prevention and control Pollution Prevention PP 

Protection and restoration of biodiversity and ecosystems Biodiversity & Ecosystems BE 

Source: own compilation 

The full report has three main sections: Methodology, Data and Results, Discussion and 

Outlook. 



Impact Report #5 Green Bond Baden-Württemberg 

Wuppertal Institute | 19 

2 Methodology 

The following sections first present the methodology (indicator classification, robustness 

criteria, adaptation of ICMA framework), followed by a description of the selection and 

quantification of indicators in each of the six environmental objectives.  

Sections 2.1 to 2.5 describe the general methodology and operationalization regarding 

indicator quality, criteria for robustness, adaptation of ICMA standards, reported information 

as well as selection criteria for accumulation. 

Section 2.6 focuses on the introduction of a new ToC as well as credence assessment to 

establish a new long-term indicator for the project "Silvicultural Measures".  

2.1 Indicator Quality 

The impact assessment at hand not only identifies and selects key performance indicators of 

the projects financed but also qualifies them in relation to their societal or ecological 

relevance. Any quantifiable metric can be assessed in its ability to contribute to targets or to 

measure success.  

We apply a theory-of-change (ToC) logic for that purpose which is in line with other 

assessments by the authors as well as current practices for SDG mapping (Dangelmaier, 

2019). At its core, a ToC allows the distinction of different types of indicators depending on 

their position in a cause-effect chain. The following figure shows our terminology and 

examples for them.  

The current figure shows where indicators are located in the ToC and how indicator quality not 

only depends on its location but also on the level of attribution by different actors along the 

value chain. For example, the funding of communities, so they can implement measures to 

improve cycling and pedestrian mobility, is considered an indicator with quality E (by State of 

BW or its agencies), while the number of implemented measures by these communities (by 

project stakeholders) could be considered a D indicator.  
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Figure 2-1: Terminology and logic for indicator quality in Green Bond Baden-Württemberg 

(own compilation based on Teubler, 2022) 

Source: own compilation 

Any project, program or measure in the Green Bond can achieve every type of indicator 

quality (one project can have more than one indicator). However, providing evidence for 

changes on a societal level and tracking these changes back to financing is very difficult. In 

most cases, inputs and activities are the only indicators that can be reported without the use 

of models and assumptions on the additionality of these measures. As a rule of thumb, data 

and method requirements increase with higher indicator quality (up to a point where most 

projects cannot be robustly related to societal outcomes).

All indicators are color-coded and classified from A to E based on the logic of European 

energy-efficiency classifications3 (see Table 2-1). In theory, indicators could also measure and 

track impacts which represent the persistent improvement of overarching goals. So far, and 

with extensive research, two such best-needed indicators (A) could be developed and 

evidenced in the impact reporting framework for GB-BW (on the achievement of biotope 

areas in the State of BW and for the climate-resilient recovery of damaged forests). However, 

there are several best-in-class indicators (B) in the current impact report that should provide 

sufficient confidence in desired changes from projects re-financed by the Green Bond. 

3 Previous impact reports on GB-BW included indicators F and G for potential negative hazards and risks. This is no longer included in the 

methodology because the required risk assessment is no longer part of the impact assessment (but rather conducted by the SPO 

provider).
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Table 2-1: Color-coded indicator quality for indicators in the report at hand 

Color Code 
Indicator 

Quality 
Interpretation for Reader 

long-term outcomes A 
best-needed 

(unequivocal evidence for substantial contribution) 

intermediate outcomes B 
best-in-class 

(strong evidence for substantial contribution) 

outputs C 
best practice 

(high likelihood of substantial contribution) 

activities D 
high standard 

(indication of substantial contribution) 

inputs E 
minimum requirement 

(aligned with EU Taxonomy objectives) 

Source: own compilation 
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2.2 Criteria for Robustness of Reporting 

Each reported value depends on the robustness of the input data for indicator quantification. 

We differentiate five types of robustness ranging from 1 (best) to 5 (lowest) as shown in Table 

2-2. The main criterion is the necessity of calculation or models (robustness of 3, 4 or 5) and 

the availability of primary data (robustness of 1 or 2). Primary data in this context are actual 

reported values (e.g., in monitoring reports), official statistics as well as any direct data input 

by the issuer or the related state agencies (e.g., eligible expenditures from the state's budget). 

Secondary data mainly consists of scientific findings and reports as well as press releases by 

state ministries and agencies. Auxiliary variables are data that are needed to convert or 

estimate results. They can be of high quality (e.g., global warming potentials in IPCC reports) 

but are independent of the systems assessed in each category. The final and lowest 

robustness is attributed to data that required calculation by 3rd parties but cannot be 

replicated due to lack of data or reporting on the method used. The lowest robustness is also 

attributed to effects that relate to future planning (e.g. the number of researchers in a facility 

under construction).    

Most indicators of high quality are expected to show a lower robustness, because they are 

usually not measured directly and require the use of models and additional secondary data. 

On the other hand, most low-quality indicators usually exhibit a high robustness. Only a few 

data points and calculations are needed, or they are even directly part of the underlying 

framework (such as agreed funding in a regulation).  

Table 2-2: Robustness criteria for data collection and quantification 

Robustness Criteria Examples 

1 
primary data (directly reported or 

monitored) 

number of approved grants for broadband 

expansion 

2 directly calculated from primary data 
energy use of buildings based on energy 

demand per floor area and year 

3 

calculated with the help of secondary data, 

auxiliary variables, share of financing 

assumptions 

GHG savings from direct input on the 

energy demand of buildings before and 

after renovation 

4 

estimated on the basis of models or 

relations that simplify the cause-effect-

relationships 

promoted organic farming area based on 

funding per hectare in a programme 

5 
results from 3rd party reporting without the 

possibility for validation or future effects 

number of families benefiting from funding 

for agroforestry projects 

Source: own compilation 

2.3 Adaptation of ICMA reporting template 

We use the templates provided by the International Capital Market Association (ICMA) as a 

basis for our own reporting (ICMA, 2026) but adapted them to the needs of a Green Bond 

issued by a federal state in Germany. Apart from providing information on the quality of 

indicators, we set up the following conventions. 



Impact Report #5 Green Bond Baden-Württemberg 

Wuppertal Institute | 23 

▪ In our first convention, we assume that the eligibility for Green Bonds is 100% in all 

cases, as corroborated by a SPO and the issuer's framework (see summary).  

▪ In our second convention, we omit the information on the lifetime of projects. All parts 

of the impact reporting refer to the expenditures in the state's budget for one year. 

Some projects (usually state programs) exceed the lifetime of one year and some 

related systems are anticipated to show benefits well beyond the scope of state 

financing. In addition, not all funds in the state's yearly expenditure cover direct 

investments or costs from the same budget year but can also include allocations from 

previous budget years (as approved grants could be funded later on). We think that 

providing a value for the project lifetime would obscure these effects rather than 

increase transparency.  

▪ Thirdly, all effects are reported on an annual basis if and where possible. The reason 

for that is partially based on the reasoning for our second convention (omission of 

project lifetime). However, reporting annual effects also allows to accumulate effects 

over several bonds in some cases (e.g. total progress towards the goal of biotope area 

in the state).  

▪ Our fourth convention is an extension of the reporting template. We distinguish 

between "full effects" and "financed" effects. Not all established full effects can also be 

attributed to financed effects and vice versa. For the most part though, financed effects 

are a direct result from the "share of financing" provided by the issuer and its related 

agencies. Such a share represents, to some extent, the level of attribution by the State 

to the desired effects, either by relating the effect of a single year to the overall 

duration, or by allocating the financing by the State to other, non-state, investment 

costs.   

▪ Our fifth convention, and update to the methodology, is concerned with the "share of 

financing" itself. For the first time, all projects and their financing are now classified in 

terms of annualized costs/financing versus perennial obligations (aF vs mF) and 

annualized reported effects versus perennial effects (aI vs mI). This information is not 

directly depicted in the results table for reasons of clarity but it does affect the 

calculation as well as the accumulation in many cases. This means for example that 

the share of financing can in some cases be derived from the total allocation of costs 

over several years if an annualized share of financing cannot be otherwise derived.  

2.4 Reported Information 

The current impact report is the fifth conducted by the Wuppertal Institute. Many projects 

funded by the state of Baden-Württemberg have been repeatedly assessed in the previous 

four reports. We incorporate these previous findings in a more concise manner. The 

estimation of indicators is now separated into two parts as shown in Table 2-3. Thus, the 

recurring projects are not explained in detail in this report again but summarized. New 

projects, which haven’t been in the previous bonds, get their own sub-section with 

explanations and indicators like all projects previously. 
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Table 2-3: Handling of previously assessed and new projects for impact report #5 

Chapter Reference Depiction in current report 

Indicators I recurring projects written and tabled summary for each category 

Indicators II new projects sub-section for each new project 

 Source: own compilation 

2.5 Selection criteria for accumulation 

The current report is the third report to accumulate the results for some indicators of projects 

that have been included in at least one other impact report.  

Only a small portion of indicators are eligible for such an aggregation, since many indicators 

▪ can only be quantified in an absolute manner (e.g. distance-to-target) or 

relate to ex-ante estimations of future absolute effects (e.g. jobs in future 

research buildings) or 

▪ cannot be clearly attributed to the year of budget allocation (e.g. bicycle 

pathways). 

We thus decided to focus the accumulation on indicators that (i) belong to neither of these 

categories and (ii) correspond to at least the output-level of the projects (quality C or higher). 

In principle almost all projects attributed with annualized shares of financing and annualized 

reported effects can be accumulated (see fifth convention in the previous section), whereas 

other combinations have to be discussed and decided on a case-by-case basis. Moreover, 

accumulation only takes place if the indicator in question has been reported at least once 

before in the same or a comparable fashion (meaning that some indicators in the current 

report are not accumulated now but can be in the future).  

2.6 Evidence for long-term outcomes towards Climate Change Adaptation 

The following sections provide the reasoning and evidence for a long-term outcome indicator 

that relates to the project Silvicultural Measures. This process is in line with the previous 

impact report, which investigated biotope projects, but now aims at developing a plausible 

outcome pathway towards Climate Change Adaptation.  

The applied epistemology and methodology is briefly described in the Appendix, and more 

thoroughly discussed and reasoned in Teubler (2024). Other recent applications of this 

approach can be found in Teubler & Schuster (2022) as well as the method papers for 

NRW.BANK Social Bonds (see https://wupperinst.org/p/wi/p/s/pd/2356/).

2.6.1 Data Collection 

We start by looking at the indicator reporting for GB-BW #4 (see Figure 2-2). It is based on 

the idea, that measures aimed at restoring forests ultimately lead to an increase of the 

associated carbon sink and thus provide a contribution to 'climate change adaptation'. The 

initial discussion on the potential estimation of 'unequivocal evidence for a substantial 

contribution' (indicator quality A) in the previous impact report identified two conditions that 

could suffice to achieve that. Either 

https://wupperinst.org/p/wi/p/s/pd/2356/
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▪ regulations are in place that ensure a continuous protection of forests that 

are resilient to climate change and/or 

▪ an increase in deciduous trees substitutes coniferous trees in the long run, 

which are less resilient. 

Figure 2-2: Reported indicators and their values for Silvicultural Measures in GB-BW #4 

Climate Change Adaptation - 
Indicators

Indicator  
quality

signed 
amount

Share of 
financing

Eligibility for 
green 
bonds

Indicator name (all indicators refer to 1 year of funding from the 
State's budget)

Indicator  
unit Annual Effects

Project Name [A-E] million  
EUR %

% of  
signed 

amount
full effect financed

Silvicultural measures (No 52)

B* 2.01 40% 100% annually absorbed carbon (carbon sink) [t C/a] 1,490 600

C* 2.01 40% 100% stored carbon (biomass above and below ground) [t C] 127,900 51,200

D* 2.01 40% 100% promoted forest area [ha] 1,285 514

E* 2.01 40% 100% funding for afforestation and reforestation [mEUR] 5.0 2.0

source: Teubler & Fraling (2025) 

We integrate two types of quantitative data into the impact assessment, which can, but do not 

have to represent 'evidence' as part of the credence assessment. The first Table 2-4 depicts 

the direct information on the project as response to the questionnaires sent to all agencies 

regarding the Green Bond BW projects.  

Table 2-4: Primary data for Silvicultural Measures (No. 52) 

Information Time Period Value 

share of investments provided by 

the state of BW 
2024 40% 

reforestation area 2024 

circa 400 ha in total 

of which deciduous forest: 150 ha 

of which mixed forest: 250 ha 

Source: provided by Ministry of Rural Affairs, Agriculture and Consumer Protection in BW 

The second Table 2-5 lists all additional information, which may constitute 'evidence' or 

'background knowledge' for the credence assessment or quantitative data for indicator 

estimates or both.   

Table 2-5: Additional information relevant to silvicultural measures in the state of BW 

Index Information Source 

I1 

stored carbon (C) in biomass in forests in Germany: 

99.54 t C/ha 

FAO (2025), 

referring to NFI 

2012 
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Index Information Source 

I2 

carbon storage change (carbon sink if positive) in remaining forest 

land in Germany in 20214: 

0.75 t C/(ha*a) 

UBA (2023) 

I3 

12,965 ha of damaged forest in the state of BW (public and private) 

from the period between 2018 and 2023 of which 76% has been 

successfully restored by summer 2024. 65%1 of this restoration 

considered goal-oriented (sustainable/resilient)  

Schmid et al. 

(2025) 

I4 

the state of BW plans its climate change adaptation measures in light 

of identified vulnerabilities; for re-forestation it aims to rejuvenate older 

forests, plants tree types that are more climate resilient at specific 

locations and generally aims for more fragmented and diverse forest 

structures 

Ministerium für 

Umwelt, Klima und 

Energiewirtschaft 

BW (2023) 

1 One can calculate based on these numbers that circa 6,405 ha have been restored in line with climate 

change resilience strategies so far. 

4 Previous impact reports reported the annual absorbed carbon on the basis of 2017 values for carbon storage change, which were higher 

(1.16 t C/(ha*a)).  

Sources: see table 

2.6.2 Theory-of-Change for Silvicultural Measures 

The following figure depicts the first version of a Theory-of-Change aiming to explain desired 

long-term outcomes as a result of the financing by the state. The implicit stakeholder theory 

for this corresponds to the state's goal of reducing vulnerabilities against climate change 

according to its climate change adaptation strategy (Ministerium für Umwelt, Klima und 

Energiewirtschaft BW, 2023). We assume that this can be achieved via the activity of re- and 

afforestation (evidenced in the primary data) if this replacement and/or substitution of trees 

enhance the resilience of forests, their soil and forest ecosystems.  
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Figure 2-3: Initial Theory-of-Change for long-term Outcome(s) from Silvicultural Measures 

: 

source: own compilation 

2.6.3 Credence Assessment 

There are numerous, interlinked, connections between silvicultural measures and climate 

change adaptation targets, strategies and areas of protection. We focus on one main causal 

hypothesis aimed at explaining why the replacement and substitution of forests contributes to 

a reduced vulnerability to climate change. This hypothesis is thus guided by our background 

knowledge as well as the available data and information gathered in section 2.6.1. 

Causal Hypothesis before credence assessment

State grants for the planting and cultivation of new trees, the conservation of existing forests 

as well as removal of damaged biomass and parasite monitoring are collectively part of a set 

of sufficient conditions that help forests improve their resistance to future damage 

exacerbated by global warming. This is sufficient to improve the resilience of forests in the 

state against global warming, fires and parasites and thus reduces the vulnerability of soil, 

forests and forest ecosystems in line with the climate change adaptation strategy of Baden-

Württemberg.   

The following Table 2-6 shows the credence assessment for this hypothesis, with indexed bn 

indicating background knowledge for the prior probability and indexed en indicating evidence 
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for the consequent probability (see Appendix for further explanations on the method). Since a 

Bayesian credence assessment is facilitated by a clearer definition of the set of non-true 

explanations (¬H) we also introduce the most likely hypotheses out of this set. These occupy 

the non-true space together but are disjunctive so that either one could be the reason for a 

low credence.   

¬Ha as a non-true explanation focuses on the first part of the outcome pathway. It assumes 

that the actors involved, such as owners of forests, would replace damaged forests 

regardless of the state's grants and support ('dead weight financing'). ¬Hb focuses on the 

second part of the pathway. It assumes that the current outputs of the project activities are not 

sufficient to improve resilience in a meaningful way. ¬Hc grants both premises but assumes 

that there are trade-offs from afforestation between soil protection, water scarcity, ecosystem 

biodiversity and forests as resilient carbon sinks (meaning that achieving the latter increases 

vulnerabilities in other areas).  

Table 2-6: Credence Assessment for the hypothesis underlying the ToC 

Step Reasoning Credence5

Priors 

cr (H.b); 

cr (¬H.b) 

Background knowledge b: 

b0: The climate change adaptation law in Germany (BMUKN, 2026) 

prescribes that the government adopts and monitors a climate change 

adaptation strategy, that the states develop and execute their own 

corresponding strategies and that solutions and concepts are derived 

from risk analysis. The state of BW complies with that (Ministerium für 

Umwelt, Klima und Energiewirtschaft Baden-Württemberg & LUBW 

Landesanstalt für Umwelt Baden-Württemberg, 2021; Ministerium für 

Umwelt, Klima und Energiewirtschaft BW, 2023). 

b1: "Reducing deforestation and forest degradation lowers GHG 

emissions (high confidence) [...]. By providing long-term livelihoods for 

communities, sustainable forest management can reduce the extent of 

forest conversion to non-forest uses [...]. Sustainable forest 

management aimed at providing timber, fibre, biomass, non-timber 

resources and other ecosystem functions and services, can lower GHG 

emissions and can contribute to adaptation (high confidence)." (p.21, 

B.5.3 in Shukla et al. (2019)) 

b2: "[...] 45% of the 350 Mha currently pledged for reforestation [globally] 

is set to become commercial plantations, usually involving single 

species (i.e. monocultures) [...]. [Although] fast-growing monocultures 

sequester carbon rapidly, they may not maximize carbon storage in the 

long-term as they are vulnerable to disease, pests and climate 

extremes." (p.5 in Seddon et al. (2020)) 

b3: subsidies (such as state grants) are almost always necessary for the 

afforestation of cropland (Rämö et al., 2023). Regarding re-forestation,  

only the wealthiest landholders can assume the upfront financial risk of 

tree planting and large-scale reforestation goals require public support 

and incentives for private landowners to succeed (Fargione et al., 2021; 

Sinacore et al., 2023) 

b4:  Reforestation effectiveness depends on strategic planning tailored 

to local forest characteristics, including climatic conditions, tree species, 

cr (H.b) ≈ 0.40 – 0.60 

cr (¬H.b) = 0.60 – 0.40 

5 The probabilities of competing hypotheses can be compared side by side in Bayesian epistemology (e.g. in the odds-form). This is the 

reason why ascending credence ranges are paired with descending ranges in the table. 
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Step Reasoning Credence5

soil properties, and the magnitude of future temperature rise. For 

example, effectiveness of afforestation in the boreal forest zone is 

disputed, as the change in surface albedo caused by tree planting is 

likely to offset the temperature decrease that could be achieved by CO2 

sequestration, causing local temperature increase (Psistaki et al., 2024). 

Thus, poorly planned and executed tree planting can actually increase 

CO₂ emissions and cause long-term deleterious impacts on biodiversity, 

landscapes, and livelihoods (Di Sacco et al., 2021). However, the state 

of BW acknowledges that in its strategy and monitoring.

b5: afforestation as a measure of land-use change usually comes with 

trade-offs and can, but does not have to be associated with reduced soil 

erosion and increased vegetation at the cost of lower water availability 

(Chausson et al., 2020) 

Assessment: 

Given our background knowledge, the main hypothesis H is fully 

expected for b0, b1 and b3. It is also still very probable under the 

assumption that effectiveness varies and poor planning can lead to 

increased CO2 emissions (b4) as this is already incorporated in the 

State´s strategy. However, the potential negative effects from land-use 

change via afforestation or reforestation with commercial plantations are 

still somewhat surprising (b2, b5). 

Out of the non-true explanations ¬Ha (dead weight financing) seems 

very improbable given b0 and b3, while not being affected (comparably) 

by the other background knowledge. Both ¬Hb (insufficiency of outputs) 

and ¬Hc (negative side-effects diminishing goal contribution) are least 

probable from the onset though. ¬Hb is slightly more expected than H 

under b2 and b4, whereas ¬Hc is fully expected under b5. Combining 

these priors (either or both could be true), H and ¬H are somewhat in 

the balance. H would be more probable under the caveat that the 

activities "frequently" lead to the desired outcomes, but less probable 

under the hypothesis that they "always" do.  

We therefore conclude that the prior for H ranges between 0.4 and 

0.6 ('no judgement' on the prior).

Consequents 

cr (E|H.b); 

cr (E|¬H.b) 

Evidence: 

e0: many KPIs in the context of forests and climate change adaptation 

provide evidence for a deterioration of forests in the state (such as 

slower growth, drought damage) associated with global warming 

e1: the State of BW has continuously financed re- and afforestation 

efforts and has evidence that significant damaged areas are restored 

e2: financing includes activities beyond the planting of trees and 

includes measures to remove damages first, to rejuvenate naturally, to 

care for the soil or to deal with parasites 

e3: both monitoring and strategy include a quantification of tree types in 

a geographical context and the reasoning for their selection; there are 

also tree-suitability maps and forest development plans in place that 

constitute the basis for climate-change related afforestation and 

reforestation  

e4: independent analysis has shown that damaged forest has been 

successfully restored between 2018 and 2023, that this includes 

rejuvenation efforts of existing forests and that 65% of these measures 

were goal-oriented (Schmid et al., 2025) 

e5: past measures by the state have been successful: (a) the share of 

mixed forests in the State has increased since 2002 and the share of 

cr (E|H.b) ≈ 0.80 – 0.95 

cr (E|¬H.b) ≈ 0.80 – 0.60 
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Step Reasoning Credence5

monocultures (especially in non-natural contexts) has decreased; (b) 

financing by all state actors has intensified after extreme-weather and 

parasite events; (c) genetic diversity of forests has increased 

(Ministerium für Umwelt, Klima und Energiewirtschaft Baden-

Württemberg & LUBW Landesanstalt für Umwelt Baden-Württemberg, 

2025) 

Assessment: 

Under the main hypothesis, all evidence is very or even extremely likely 

with the exception of e0 (apparent negative effects of global warming). 

This can be an artefact of a prevention paradox (as in "things would be 

worse without the intervention"), but it can also mean that the 

interventions by the state are either too late (reacting rather than 

planning), or insufficient or both. Thus, we consider this to be an 

argument from silence due to the counterfactual nature of the evidence, 

neither positively nor negatively affecting any of the assessed 

explanations.

Under the non-true explanations still considered (¬Hb and ¬Hc) on the 

other hand, e1 to e5 are not surprising given the fact that neither denies 

that afforestation and reforestation are effective nature-based solutions 

for climate change adaptation. However, we find these facts, at most, 

somewhat likely given the evidence for the activities' success so far, 

although long-term resilience is difficult to measure in either case.

The evidence favours the main hypothesis.  

Posterior Assessment: 

Because the prior does not favour any hypothesis and the evidence is 

still somewhat likely under the non-true explanations, there is no clear 

indication of whether the hypothesis holds. 

As a result, we are at least unsure about the truth of the causal 

hypothesis and at best somewhat confident that H is true.  

cr (H|E) ≈ 0.40 - 0.70 

Source: Own assessment based on the Bayesian Reasoning methodology described in Teubler (2024) 

2.6.4 Interpretation of Results and Adaptation 

The hypothesis as such could be true but our credence is too low for unequivocal 

confirmation. The main reason for this low credence depends on two conditions depicted in 

the ToC: 

▪ The efforts by the State are 'sufficient' to address the challenges enhanced 

by global warming. 

▪ The desired increased resilience is achieved without negative trade-offs for 

soil, ecosystems or water availability or these trade-offs are negligible. 

One simple way to increase the credence would be to reduce the desired change to be true in 

"some" cases or for some of the financed activities (being "partially sufficient"). However, this 

would weaken the overall argument that an indicator pointing to “unequivocal evidence for a 

substantial contribution" is justified in the first place (the reason for the process). 

Another solution is to introduce additional pre-conditions and thus potentials for risks and 

hazards as well as to specify the outcome set to include trade-offs. 

We adapt the original hypothesis accordingly as follows (changes underlined): 
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Causal Hypothesis after adaptation: 

State grants for the mentioned measures are part of a set of sufficient conditions that help 

forests improve their resistance to future damage exacerbated by climate change, if they are 

implemented in such a way that they avoid monocultures, focus on rejuvenation of forests and 

are tailored to local climate conditions and tree species. This is sufficient to improve the 

resilience of forests in the state against global warming, fires and parasites and thus likely 

reduces the net vulnerability of soil, forests and forest ecosystems. This is in line with the 

climate change adaptation strategy of Baden-Württemberg although some localized negative 

trade-offs for water availability or from reduced albedo cannot be avoided.

These changes strongly increase the prior and incorporate the most plausible non-true 

explanations. Given both the background knowledge and evidence, we are now at least very 

confident that the "net" outcome is positive from current efforts in the project. The ToC is 

adapted accordingly and depicted as "first adaptation" alongside the most recent ToC for 

biotopes in the Appendix 6.4. 

2.6.5 Set of ideal indicators for Silvicultural Measures 

Given the results from the credence assessment and adaptation to the causal explanation, we 

can derive a set of ideal indicators, which the actualized indicators can be compared to (see 

Table 2-7). 

Table 2-7: Set of ideal indicators for Silvicultural Measures in GB-BW #5 

Indicator Suggestion 

A reduced likelihood and scope of future climate-enhanced damages for forests in BW [%] 

B higher survival rate of forests during extreme weather events and parasite infestation [%] 

C increased amount and share of climate-resilient and rejuvenated trees [%] 

source: own compilation 

Hazards and Rebounds are not part of the methodology for Green Bond BW reporting and 

thus not included in Table 2-7. Nonetheless, given the evidence and reasoning so far, an ideal 

indicator would probably focus on the area of planted trees associated with negative 

ecological trade-offs (e.g. from decreased soil quality).

2.6.6 Deriving an A-indicator for Silvicultural Measures 

Although the available data as such does not allow the measurement of reduced 

vulnerabilities (at all or as a consequence of the State's intervention), there is good evidence 

of general success. We think that the data in Schmid et al. (2025) combined with the positive 

outcomes depicted in the State's monitoring report clearly shows that past damages have at 

least been partially repaired in a desired manner and thus future vulnerabilities could be 

avoided. Our estimate uses the reported values for afforestation and reforestation in 2024 

(400 ha), compares it to the area that has been damaged (12,965 ha) and assumes that 65% 

of these efforts are goal-oriented (in line with the empirical data and the causal pathway 

reasoned in this chapter).  

This can be translated into the following indicator shown in Table 2-8 based on a share of 

financing of 40%. The robustness is considered low (4 out of 5) because the empirical effects 
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are not directly connected in the same source of data. It is possible that the state-financed 

measures have lower rates of "goal-oriented" repairs of forests than shown in Schmid et al. 

(2025) in total, although we think that this is unlikely. Nonetheless, the low robustness 

indicates this higher uncertainty.  

Table 2-8: Actualized long-term outcome indicator for Silvicultural Measures (No. 52) 

Indicator Quality Full effect Financed effect Robustness 

annualized rate of climate-resilient recovery of 

damaged forests in the state 
A 2.0% 0.8% 4 

source: share of financing according to issuer and related agency; calculation based on reported values 

and Schmid et al. (2025) 

By comparison with an ideal indicator for A (see previous section), no absolute or relative risk 

can be established this way. However, future reports could investigate if there is sufficient 

data on the side of the issuer and the related agency available to quantify a total effect with 

higher robustness (e.g. "achieved rate of climate-resilient recovery of damaged forests").  
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3 Data and Results 

The following sections describe the results for projects that could be associated with inputs 

(E), activities (D), outputs (C), intermediate-outcomes (B) or long-term outcomes (A) (see also 

section 2.1) in each of the six environmental objectives: 

▪ Climate Change Mitigation (CM) 

▪ Climate Change Adaptation (CA) 

▪ Water and Marine Resources (WM) 

▪ Circular Economy (CE) 

▪ Pollution Prevention (PP) 

▪ Biodiversity and Ecosystems (BE) 

For 2 out of 55 projects, we could not identify indicators with quality D or higher due to lack of 

data or lack of progress (e.g. no updated effects in 2024). All of these projects are considered 

to be "eligible" and there is no reason to assume that these projects do not contribute to the 

overarching objectives.  

3.1 Accumulated effects over Bond #1 to #5 

Some of the projects have received funding for a longer time period and have already been 

successfully assessed in the previous impact reports (IR) #1, #2, #3 and #4. We selected 22 

such projects that each achieved at least an indicator quality of C (tangible results) for 

accumulation (quality B in some cases). Each project requires the depiction of a financed 

effect and each effect needs to be reported in at least one previous impact report in order to 

be accumulated. This means that there are projects, which are not listed here, that have 

indicators that are cumulative in nature but could not be associated directly with progress 

from previous reporting.  

The following Table 3-1 shows the results and conveys to the reader how projects in the 

Green Bond Baden-Württemberg also contribute to long-term desired changes in the State 

(and therefore indirectly, the financing thereof). It should be noted that some indicators 

distinguish between overall volume and incremental effects. For example, while the indicator 

for project 49 on “preserving steep-hill grassland” reports the total area of organic/sustainable 

farming, the indicator for project 36 on “investing in properties with importance for 

environmental protection” reports ‘additional’ promoted area.  

Table 3-1: Accumulative indicators* in impact reports (IR) #1, #2, #3, #4, #5  

Project Objective Indicator QR #1 to #5 

Non-productive investments in 
conservation 

BE 
additional protected/enhanced eco-
friendly area 

B1 20,884 ha 

BE 
funded measures for nature 
conservation and biodiversity 

C1 19,625 



Impact Report #5 Green Bond Baden-Württemberg 

34 | Wuppertal Institute 

Project Objective Indicator QR #1 to #5 

Nature conservation contracts BE 
additional improved eco-friendly 
area 

B1 23,405 ha 

Special Programme for 
Biodiversity 

BE 
funded projects for nature 
conservation and biodiversity 

C1 2,730 

Investing in properties with 
importance for environmental 
protection 

BE additional protected area C1 441 ha 

Research Programme Organic 
Farming 

BE no. of scientific publications C1 17.4 

Aid for pruning of meadow 
orchards 

BE no. of pruned trees C1 480,000 

Preserving steep-hill grassland BE 
promoted area for 
organic/sustainable farming 

C1 180,600 ha 

Organic Farming 

BE 
annual increase in organically 
farmed area 

B1 70 ha 

BE 
promoted area for 
organic/sustainable farming 

C1 13,903 ha 

Funding Program Klimopass CA 
no. of climate change adaptation 
measures 

C1 54 

Silvicultural measures 

CA 
annually absorbed carbon (carbon 
sink) 

B3 1,280 t C/a 

CA 
stored carbon (biomass above and 
below ground) 

C3 115,100 t C 

Planning and construction of 
cycle routes on state roads 

CM constructed cycle-paths C1 106 km 

Support program state initiative 
electromobility - Part I and II 

CM 
no. of implementations by 
stakeholders (disbursements) 

C1 1,090 

Cycling Routes Network CM extension of cycle track C1 21 km 

Cycling Culture Initiative CM million kilometres cycled C1 38.6 mkm 

Low-emission bus transportation CM 
approved purchases of low-emission 
vehicles 

C1 316 

Funding programme climate 
protection plus 

CM annual GHG reductions B1 1,286 t CO2e/a 

Energy-efficient heat networks CM annual GHG reductions B1 1,829 t CO2e/a 

Notably energy-efficient 
restructuring measures in the 
public building construction  

CM GHG emissions avoided per year C4 234 t CO2e/a 

Notably energy-efficient new 
buildings in the public building 
construction 

CM GHG emissions avoided per year C4 2,689 t CO2e/a 

Remediation of contaminated 
sites 

PP 
implemented measures of 
remediation 

C1 121 

Sewerage infrastructure 
investments 

WM no. of implemented measures C1 408 

Water supply WM no. of implemented measures C1 242 

Source: own compilation 
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3.2 Climate Change Mitigation  

This section describes the assessment of effects regarding the objective “climate change 

mitigation”. In total, 34 projects were assessed that contributed to 92 indicators, of which 60 

indicators achieve an indicator quality of D or higher. 31 projects have already been assessed 

in the previous bond (with some projects having been moved to this category from other 

objectives), whereas three new projects have been added to the Green Bond this year.  

For 12 projects, so-called desired outcomes (indicator quality B) could be identified that 

represent “strong evidence for a substantial contribution” to the environmental objective of 

“climate change mitigation”. The following Table 3-2 lists these 12 projects and their desired 

outcomes. It also shows how long-term benefits as ‘unequivocal evidence for substantial 

contributions’ could potentially be ensured.  

Not included in the current table is project “KARLA - Karlsruhe Reallabor for Sustainable 

Climate Protection” (No. 41). The previous report indicated GHG emission savings from 

measures. However, no such measures were conducted in 2024 and thus no indicator with 

quality B could be attributed to it.  

Table 3-2: Best-in-Class or Best-Needed indicators for Green Bond Baden-Württemberg #5 in the area 

of “Climate Change Mitigation” 

Project Strong evidence for substantial 

contribution (Quality B) 

Criteria for unequivocal evidence 

(Quality A) 

No. 6: Funding of personnel 

in the field of sustainable 

mobility 

No. of permanent positions 

Any persistent, desired changes 

cannot stem from this project alone. 

Rather, it would have to be shown 

that the personnel employed here is 

in some way or another part of a set 

of sufficient or necessary conditions 

for sustainable mobility 

improvements in the State of BW. 

No. 12: Low-emission bus 

transportation 

Approved purchases of emission-free 

vehicles 

Any persistent and permanent GHG 

reduction requires evidence for a 

modal shift from more GHG 

intensive modes of transport or 

mileage.  

No. 16: Funding programme 

climate protection plus 
Annual GHG reductions 

The actual GHG reductions are not 

overcompensated by other 

interventions in the State or similar 

rebound effects. 

No. 25: Energy-efficient heat 

networks 
Annual GHG reductions 

Since heat networks provide 

necessary infrastructures, they need 

to be tied to the connected buildings 

and their performance to provide 

evidence for persistent 

improvements.  

No. 34: Notably energy-

efficient new buildings in the 

public building construction  

GHG emission reduction compared to 

average emission-intensity in 1990 

The total GHG emissions of public 

buildings in the State of BW 

decreased and continue to decrease 

in the future. 
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Project Strong evidence for substantial 

contribution (Quality B) 

Criteria for unequivocal evidence 

(Quality A) 

No. 35: Notably energy-

efficient restructuring 

measures in the public 

building construction  

GHG emission reduction compared to 

average emission-intensity in 1990 

The total GHG emissions of public 

buildings in the State of BW 

decreased and continue to decrease 

in the future. 

No. 37: Construction and 

operation of photovoltaic 

systems on state-owned 

properties  

GHG emissions avoided per year 

The GHG reductions materialize in 

the State’s GHG emissions (from 

buildings or as territorial emissions) 

over a look-back period and thus 

provide evidence that the systems 

are in use and contribute to climate 

protection. 

No. 40: CAMPUS to the 

power of i - Intelligent and 

user-oriented planning 

processes for climate 

neutrality in buildings 

Future GHG reduction (estimated, 

all buildings) 

The GHG reductions become reality, 

while the total GHG emissions of the 

campus decrease and continue to 

decrease in the future. 

No. 44: Mobility Living Lab 

(MobiLab) Stuttgart 
Reduction of car parking spaces 

Planned reductions are achieved 

and maintained. 

No. 56: New Research 

Building INATECH 

Share of scientists & managers (future 

employees) 

The outcomes and applications of 

the research need to be tied to 

Climate Change Mitigation and 

maintained.  

No. 59: ePolice fleet GHG reductions from electric vehicles 

The project needs to show that the 

overall absolute emissions from 

vehicles decrease in a persistent 

manner.  

No. 60: state funding of 

broadband  

GHG reductions of broadband systems 

compared to conventional connections 

The total GHG emissions from data 

transfer in the State of BW 

decreased and continue to decrease 

in the future. 

Source: own compilation 

The following sections describe which data and methods were used for this assessment. For 

some of the projects, savings in greenhouse gas (GHG) emissions could be estimated as an 

indicator for the contribution to climate protection goals (out of a total of estimated annual 

GHG savings of 21,724 tons, approximately 4,905 tons could directly be attributed to BW-

financing in 2024). In each of these cases, the global warming potential over 100 years 

(GWP 100a) was used as a metric. The GWP is the standard for calculating GHG effects and 

expressed in kg of CO2-equivalents. The reports by the Intergovernmental Panel on Climate 

Change (IPCC) are the main source for the corresponding GWP factors for greenhouse 

gases.  

3.2.1 Summary of recurring projects 

The following table shows the results for all projects that have already been assessed in the 

previous report and for which no new calculation method had to be developed. Although the 

values have changed, their sources and reasoning have not. This means that (i) each 

indicator refers to the same source for primary data (usually the issuer or a related agency) 
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and that (ii) each indicator with a robustness rating higher than 1 was calculated in the same 

manner as described previously in Teubler & Fraling (2025). 

Table 3-3: Projects from previous bonds in climate change mitigation 

Project Indicator QR 
Effect 

full 
Effect 
fin 

No. 1: Fast Cycling Routes  Funding for communities E1 EUR 6.2m EUR 6.2m 

No. 2: Planning and construction 
of cycle routes on state roads 

Constructed cycle-paths C1 31.5 km 31.5 km 

Funding of cycle route construction E1 EUR 19.3m EUR 19.3m 

No. 3: Support program state 
initiative electromobility – Part I 
and II 

No. of implementations by 
stakeholders (disbursements) 

C1 1,031 1,031 

No. of approvals for electromobility 
measures 

D1 793 793 

Funding for e-vehicles and e-mobility 
infrastructure 

E1 EUR 17.3m EUR 17.3m 

No. 6: Funding of personnel in the 
field of sustainable mobility 

No. of permanent positions B1 22 4.4 

No. of future job-equivalents for 
sustainable mobility personnel 

C1 164 32.8 

Funding for sustainable mobility E1 EUR 10.2m EUR 2.5m 

No. 7: Municipal Cycling and 
Pedestrian Infrastructure Program 

Extension of cycle track C1 268 km 50.9 km 

Communities funded D1 196 37.2 

Funding for communities E1 EUR 326.7m EUR 62.1m 

No. 8: Cycling routes network 

Extension of cycle track C1 33.7 km 12.6 km 

Communities funded D1 43 16 

Funding for communities E1 EUR 10.5m EUR 3.9m 

No. 9: Cycling Culture Initiative 

Kilometres cycled C1 46m km 19.8m km  

Participants in cycling events D1 288,100 123,900 

Funding for communities E1 EUR 6.3m EUR 3.1m 

No. 10: Establishment of express 
bus lines in the Stuttgart region 

Passengers per day C3 6,800 4,675 

Funding for low-emission mobility E1 EUR 2.4m EUR 1.6m 

No. 11: Electrification 
Hochrheinbahn 

Funding for electrification of rail traffic E1 EUR 0.6m EUR 0.5m 

No. 12: Low-emission bus 
transportation 

Approved purchases of emission-free 
vehicles 

B2 27 5.1 

Approved purchases of low-emission 
vehicles and emission-free vehicles 

C2 123 23.2 

Funded low and zero-emission 
vehicles 

D1 149 28.2 

Funding for low-emission mobility E1 EUR 8.5m EUR 1.6m 

No. 13: GVFG Electrification 
Projects 

Funded measures* D1 3 0.3 

Funding for electrification of rail traffic E1 EUR 32.9m EUR 3.1m 

No. 14: Combi Solution City 
Railway Karlsruhe 

Extended railway line* C1 4.8 km 0.8 km 

Traffic performance of more effective 
public transport systems 

D1 
316.2 million 
pkm 

50.9 million 
pkm 
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Project Indicator QR 
Effect 

full 
Effect 
fin 

Funding for public rail transport E1 EUR 33.9m EUR 5.5m 

No. 16: Funding programme 
climate protection plus 

Annual GHG reductions B1 
176.9 t 
CO2e/a 

53.1 t 
CO2e/a 

GHG reduction per measure C2 
22.1 t 
CO2e/1 

6.6 t 
CO2e/1 

No. of renovation measures D1 8 2.4 

Funding for climate protection 
consulting & measures 

E1 EUR 55.3m EUR 16.6m 

No. 23: Regional centres of 
excellence for energy efficiency 

No. of energy consultations in 
companies 

D1 405 222.8 

Funding for consultations  E1 EUR 2.3m EUR 1.3m 

No. 25: Energy-efficient heat 
networks 

Annual GHG reductions B1 
1,594 t 
CO2e/a 

260.1 t 
CO2e/a 

Completed heat networks 1 C1 160 26.1 

Communities funded D1 6 1 

Funding for communities E1 EUR 14.1m EUR 2.3m 

No. 28 HyFab BW 

No. of future employees (researchers) C5 26 0.8 

No. of completed projects* D1 6 0.2 

Funding for research infrastructure E1 EUR 92.4m EUR 2.8m 

No. 34: energy-efficient new 
buildings in the public building 
construction 

GHG emission reduction compared to 
average emission-intensity in 1990 

B3 94.9% n.a. 

GHG emissions avoided per year C3 
15,681 t 
CO2e/a 

1,075 t 
CO2e/a 

Energy-efficient net floor area added D2 509,811 m2 34,956 m2 

Funding for public buildings E1 
EUR 
3,374.9m 

EUR 
231.4m 

No. 35: energy-efficient 
restructuring measures in the 

public building construction 

GHG emission reduction compared to 
average emission-intensity in 1990 

B3 93.2% n.a. 

GHG emissions avoided per year C3 441 t CO2e/a 87 t CO2e/a 

Energy-efficient net floor area added D2 78,063 m2 15,483 m2 

Funding for public buildings E1 EUR 224.8m EUR 44.6m 

No. 38: autoKite 

Technology readiness level of 
prototype 

C1 6 6 

No. of publications1 D1 6 6 

Funding for research (kite for maritime 
wind energy) 

E1 EUR 0.5m EUR 0.5m 

No. 40: CAMPUS to the power of i 
– Campus made intelligent 

Future GHG reductions 
(estimated, all buildings) 

B5 
600 
t CO2e/a 

450 
t CO2e/a 

No. of funded projects D1 3 2.3 

Funding for research for climate-

neutrality in properties 
E1 EUR 0.4m EUR 0.3m 

No. 41: KARLA – Karlsruhe 
Reallabor for Sustainable Climate 
Protection 

No. of publications D1 53 53 

Funding for projects & activities E1 EUR 0.4m EUR 0.4m 

No. 42: KliConn - Climate Connect 
Industrial area Donautal 

No. of developed climate protection 
measures1 C1 52 52 
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Project Indicator QR 
Effect 

full 
Effect 
fin 

No. of scientific theses and journal 
articles1 D1 4 4 

Funding for climate change mitigation 
strategies 

E1 EUR 0.3m EUR 0.3m 

No. 43: Reallabor for climate-
neutral Reutlingen 

No. of projects (measure bundles) D1 24 19.2 

Funding for real-world laboratories E1 EUR 0.5m EUR 0.4m 

No. 44: Mobility Living Lab 
Stuttgart (MobiLab) 

Reduction of car parking spaces* B1 706 706 

No. of jobs (mobility-authority) C1 2.5 2.5 

No. of projects D1 10 10 

Funding for real-world laboratories E1 EUR 0.3m EUR 0.3m 

No. 53: Timber Construction 
Initiative BW 

No. of approved timber buildings C1 3,398 2,777 

No. of events D1 70 57.2 

Funding for sustainable construction E1 EUR 8.5m EUR 6.9m 

No. 56: New Research Building 
INATECH 

Share of scientists & managers 
(future employees) 

B5 50 % n.a. 

No. of future employees C5 112 n.a. 

Building construction (research) D1 100 % 50 % 

Funding for research buildings E1 EUR 0.10m EUR 0.05m 

No. 59: ePolice fleet 2

GHG reductions from electric vehicles B3 
1.4 
t CO2e/a 

1.4 
t CO2e/a 

No. of electric vehicles in stock C1 137 137 

Procurement of new electric vehicles D1 141 141 

Funding for low-emission mobility E1 EUR 1m EUR 1m 

No. 60: State funding of 
broadband 

GHG reductions of broadband 
systems compared to conventional 
connections 

B4 
440 
t CO2e/a 

38.2 
t CO2e/a 

Energy savings from network access 
compared to conventional 

connections 
C3 288.6 MWh/a 25 MWh/a 

Additional broadband connections D1 58,764 5,101 

Funding for broadband E1 
EUR 
2,583.2m 

EUR 
224.2m 

No. 61: Energy-efficient state 
housing funding 

Funding for nearly-zero-energy-
buildings (NZEB) 

E1 n.a. EUR 3.7m 

*new indicators 

1 changed indicators (previous impact report: Connections to heat networks (households/companies); No. of participation 
at conferences; No. of published scientific theses; No. of workshops conducted) 
2 the previous project was named “E-Mobility in the car pool of BW police” 

Source: own calculation based on previous reporting and methods 

The following sections describe newly assessed projects. They depict their effects according 

to the indicator quality and evaluate the robustness of these effects.  
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3.2.2 reFuels - Production and use of climate-friendly fuels (No. 4) 

The state of Baden-Württemberg promotes research and development of reFuels (renewable 

synthetic fuels) primarily through strategic initiatives, supporting research, and the reFuels 

Action Plan, but does not provide direct consumer or re-fuel subsidies (Ministerium für 

Verkehr (BW), 2026). 

One indicator has been identified and assessed. According to the responsible ministry for 

traffic, 29 projects or studies have been supported (activity-indicator D). The share of 

financing is assumed to be 80%.  

The following table lists the results and evaluates the robustness.  

Table 3-4: Results for the project "reFuels - Production and use of climate-friendly fuels” (No. 4)  

Indicator Quality Full effect Financed effect Robustness 

no. of funded projects (measures, 

studies) 
D 29 23.2 1 

Source: own compilation based on issuer data  

3.2.3 Construction and operation of photovoltaic systems on state-owned properties 

(No. 37) 

The state of Baden-Württemberg aims to install photovoltaic (PV) systems on all roofs in 

ownership by 2030, which would approximate 600,000 m2 of panel area (Knappe, 2025).  

Three indicators have been identified and assessed with the share of financing at 100%. 

▪ 72 systems were approved in 2024 (activity-indicator D) according to the 

ministry of finance 

▪ If all these systems were operational, they would have an installed peak 

capacity (output-indicator C) of 6.9 MWp 

▪ We estimate the annual avoided emissions (outcome-indicator B) with 

3,390 t CO2e/a by multiplying the known output of the systems with the 

2024 electricity production compared to the installed power in the State 

(12.5 GW for 8.9 TWh) as well as the avoidance factor also used by the 

responsible ministry (690 g CO2e/kWh; Ministerium für Umwelt, Klima und 

Energiewirtschaft BW, 2025).  

The following table lists the results and evaluates the robustness.  
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Table 3-5: Results for the project "Construction and operation of photovoltaic systems on state-owned 

properties” (No. 37)  

Indicator Quality Full effect Financed effect Robustness 

GHG emissions avoided per year B 3,390 t CO2e/a 3,390 t CO2e/a 2 

rated output of all photovoltaic 

systems 
C 6.9 MWp 6.9 MWp 1 

no. of approved photovoltaic 

systems 
D 72.0 72.0 1 

Source: own compilation based on issuer data  

3.2.4 First and Second Innovation Competition "Climate-neutral production using 

Industry 4.0 solutions" - Second Innovation Competition (No. 57) and First 

Innovation Competition (No. 58)  

This innovation contest is a funding initiative by the Ministry of Economic Affairs, Labour and 

Tourism of Baden-Württemberg. It supports companies using digital and connected 

technologies to reduce energy consumption, resource use, and greenhouse gas emissions.  

One indicator could be identified and assessed with a share of financing of 100% towards 

projects. According to the ministry of economic affairs, 21 projects were supported in 2024 

(activity-indicator D).  

The following table lists the results and evaluates the robustness.  

Table 3-6: First (No. 58) and Second (No. 57) Innovation Competition "Climate-neutral production using 

Industry 4.0 solutions"  

Indicator Quality Full effect Financed effect Robustness 

no. of projects D 21 21 1 

Source: own compilation based on issuer data  

3.3 Climate Change Adaptation 

This section describes the assessment of effects regarding the objective “climate change 

adaptation”. Three eligible projects with total expenditures of EUR 23.7m could be assessed. 

12 indicators were identified in total, of which 9 indicators are at least related to activities.  

For one project, a desired long-term outcome could be reported that represents positive 

societal changes beyond the scope of direct project results (annualized rate of climate-

resilient recovery; see section 2.6). This can be considered “unequivocal evidence for 

substantial contributions” towards the environmental objectives of the EU taxonomy. 

Moreover, the new project of "Flood Protection" can be associated with an intermediate 

outcome (B) by reporting on the additional water retention capacity (see 3.3.2).  

The following table lists this project and its desired outcome. It also shows how long-term 

benefits as “unequivocal evidence for substantial contributions” could be ensured. These 

criteria might be investigated in future reports if they are also part of future Green Bonds.   
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Table 3-7: Best-in-Class indicators for Green Bond Baden-Württemberg #5 in “Climate Change 

Adaptation” 

Project 

Strong evidence for substantial 

contribution (Quality B) 

Criteria for unequivocal evidence 

(Quality A) 

No. 19: Flood Protection  water retention capacity data shows that the local and overall 

risks for flood damage in vulnerable 

areas could be significantly reduced 

as a consequence of the additional 

water retention capacity (e.g. by 

changes in HQ100) 

Source: own compilation 

3.3.1 Summary of recurring projects 

The following table lists all projects that are part of the current Green Bond but already have 

been assessed in the previous impact report. Changes are thus limited to the actual values 

and, in some cases, to the quality and robustness of indicators.  

Table 3-8: Projects from the previous Green Bond towards “Climate Change Adaptation” 

Project Indicator QR Effect full Effect financed 

No. 17: Funding Program 

Klimopass 

No. of climate change adaptation 

measures 

C1 44 26.4 

No. of CCA analysis and consultations D1 45 27 

Funding for CCA measures E1 EUR 1.7m EUR 1m 

No. 52: Silvicultural measures Annualized rate of climate-resilient 

recovery of damaged forests*  
A4 2.0% 0.8% 

Annually absorbed carbon 

(carbon sink) 
B3 300 t C/a 120 t C/a 

Stored carbon (biomass above and 

below ground) 
C3 39,800 t C 15,900 t C 

Promoted forest area D1 400 ha 160 ha 

Funding for afforestation and 

reforestation 
E1 EUR 5.5m EUR 2.2m 

* new indicator based on the credence assessment in this report 

Source: own compilation based on issuer data 

The following section describes a newly assessed project. It depicts its effects according to 

the indicator quality and evaluates the robustness of these effects.  

3.3.2 Flood Protection (No. 19) 

The state of BW provides grants to municipalities and public-law associations of local 

authorities (e.g., special-purpose associations, water and soil associations) for water 

management and aquatic ecology projects in the public interest.  

Three indicators could be identified and assessed with a share of financing of 60%. 
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▪ the number of funded measures in 2024 (activity-indicator D), 

▪ the total length of renovated dams in 2024 (output-indicator C), 

▪ the newly added water retention capacity (intermediate outcome B). 

The following table lists the results and evaluates the robustness.  

Table 3-9: Results for the project "Flood Protection” (No. 19)  

Indicator Quality Full effect Financed effect Robustness 

retention capacity B 77 million m3 46 million m3 1 

total length of renovated dams C 1,200 m 720 m 1 

no. of funded measures D 144.0 86.4 1 

Source: own compilation based on issuer data  

3.4 Water and Marine Resources 

This section describes the assessment of effects regarding the objective “sustainable use and 

protection of water and marine resources”. Both eligible projects with total expenditures of 

EUR 71.6m could be assessed. 6 indicators were identified in total, of which 4 indicators are 

at least related to activities. Both projects were associated with at least a “high likelihood of 

substantial contribution” (indicators with quality C) by implementing a total of 175 measures 

for sewerage infrastructures and water supply (with a financed effect of 93 measures). 

3.4.1 Summary of recurring projects 

The following table lists all projects that are part of the current Green Bond but already have 

been assessed in the previous impact report. Changes are thus limited to the actual values 

and, in some cases, to the quality and robustness of indicators.  

Table 3-10: Projects from previous Green Bonds towards “Water and Marine Resources” 

Project Indicator QR Effect full Effect financed 

No. 21: Sewerage infrastructure 

investments  

No. of implemented measures C1 86 43.9 

No. of funded communities D1 83 42.3 

Funding for measures E1 EUR 82.3m EUR 42m 

No. 22: Water supply No. of implemented measures C1 89 49 

No. of funded communities D1 83 45.7 

Funding for measures E1 EUR 53.9m EUR 29.6m 

Source: own compilation based on issuer data 
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3.5 Circular Economy 

This section describes the assessment of effects regarding the objective “transition to a 

circular economy”. The only project with expenditures of EUR 12.4m could be assessed. 

3 indicators were identified in total, of which 2 indicators are at least related to activities.  

3.5.1 Summary of recurring projects 

The following table lists all projects that are part of the current Green Bond but already have 

been assessed in the previous impact report. Changes are thus limited to the actual values 

and, in some cases, to the quality and robustness of indicators.  

Table 3-11: Projects from the previous Green Bond towards “Circular Economy” 

Project Indicator QR Effect full Effect financed 

No. 51: Strategy for sustainable 

bio-economy 

No. of funded communities* C1 76 76 

No. of events held D1 21 21 

Funding for bio-economy E1 EUR 12.4m EUR 12.4m 

* new indicator based on primary data 

Source: own compilation 

3.6 Pollution Prevention 

This section describes the assessment of effects regarding the objective “pollution prevention 

and control”. All 3 projects with total expenditures of EUR 5.7m could be assessed. A total of 9 

indicators were identified, of which 6 indicators are at least related to activities.   

All three projects could be associated with at least output-indicators (quality C). One of these 

projects (No. 15) could additionally be associated with an intermediate outcome (quality B) 

and thus with ‘strong evidence for a substantial contribution’ to the environmental objective 

(see Table 3-12).  

Table 3-12: Best-in-Class indicators for Green Bond Baden-Württemberg #5 in “Pollution Prevention” 

Project Strong evidence for substantial 

contribution (Quality B) 

Criteria for unequivocal evidence 

(Quality A) 

No. 15: Intelligent public 

transport in BW - digitally 

mobile nationwide 

both the share of digital ticket users and the 

number of users of the ‘Deutschland-Ticket’ 

have increased  

evaluated information on the 

increase in public transport mileage 

and decrease in car mileage in the 

state from e-ticket users (evidence 

for modal-shift) 

Source: own compilation 
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3.6.1 Summary of recurring projects 

The following table lists all projects that are part of the current Green Bond but already have 

been assessed in the previous impact report. Changes are thus limited to the actual values 

and, in some cases, to the quality and robustness of indicators.  

Table 3-13: Projects from previous Green Bond for “Pollution Prevention” 

Project Indicator QR Effect full Effect financed 

No. 5: Public Air Solutions – Filter 

Cubes 

Site-specific reduction of air emissions 

(NO2, PM10) 

C4 10 Δ% n.a. 

No. of air filters in operation D1 38 1.3 

Funding for clean-air solutions E1 EUR 8.4m EUR 0.29m 

No. 15: Intelligent public transport 

in Baden-Württemberg 

Share of users with digital tickets in 

public transport 

B2 40.4% n.a. 

No. of average monthly users1 C2 1,700,000 612,000 

Funding for E-ticketing1 E1 EUR 1.8m EUR 0.7m 

No. 20: Remediation of 

contaminated sites 

Implemented measures of 

remediation 

C1 38 22.8 

Funded communities D1 28 16.8 

Funding for remediation activities E1 EUR 7.8m EUR 4.7m 

1 changed indicators (previous impact report: users of digital tickets) 

Source: own compilation 

3.7 Biodiversity and Ecosystems 

This section describes the assessment of effects regarding the objective “protection and 

restoration of biodiversity and ecosystems”. All 12 projects with total expenditures of 

EUR 63.2m could be assessed. Overall, 37 indicators were identified, of which 26 indicators 

are at least related to activities.  

Desired outcomes could be reported that represent positive societal changes beyond the 

scope of the projects in six cases with two of the projects combined also achieving indicator 

quality A representing “unequivocal evidence for substantial contribution”. However, the 

remaining 5 projects also show “strong evidence for substantial contributions” (B) towards the 

environmental objective of the EU taxonomy (with an additional 4 projects showing a “high 

likelihood of substantial contribution”). The following Table 3-14 lists these five projects and 

their desired outcomes. It also shows how long-term benefits as “unequivocal evidence for 

substantial contributions” could be ensured. These criteria might be investigated for any 

project on this list that is also part of the next Green Bond.   
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Table 3-14: Best-in-Class indicators for Green Bond Baden-Württemberg #5 in “Biodiversity and 

Ecosystems” 

Project Strong evidence for substantial 

contribution (Quality B) 

Criteria for unequivocal evidence 

(Quality A) 

No. 30: Non-productive 

investments in conservation  

Additional protected/enhanced eco-friendly 

area  

regulation and funding must exclude 

any future productive use of the 

habitats and conserved lands 

No. 31: Nature conservation 

contracts 

Additional improved eco-friendly area there is evidence that nature 

conservation contracts play a causal 

role in achieving the State’s objective 

of increasing core biotope areas 

No. 33: Special Programme 

for Biodiversity  

Additional protected/enhanced eco-friendly 

area 

evaluation and monitoring are 

needed to ensure that the additional 

area is and remains “enhanced” in 

terms of the preservation of 

biodiversity and ecosystems  

No. 36: Investing in 

properties with importance 

for environmental protection 

Total purchased land for protection since 

2016 

regulation must ensure that the land 

remains protected for several 

decades and that other land-use is 

restricted in the affected regions   

No. 55: Organic farming Increase (annual) in organically farmed area regulation and funding must ensure 

that the cultivation restrictions 

remain in place for the foreseeable 

future  

Source: own compilation 
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3.7.1 Summary of recurring projects 

The following table lists all projects that are part of the current Green Bond but already have 

been assessed in the previous impact report. Changes are thus limited to the actual values 

and, in some cases, to the quality and robustness of indicators.  

Table 3-15: Projects from previous Green Bond for “Biodiversity and Ecosystems” 

Project Indicator QR Effect full Effect financed 

No. 29: Biotope mapping & 
No. 32: Expansion of the statewide 

biotope network 

Open-land core-area biotopes in BW 
(15% target for 2030) 

A1 10.9 % 

Increase in biotopes B1 2.1 Δ% 2.1 Δ% 

No. of updated/new biotopes D1 14,208 14,208 

No. of funded communities D1 211 189.9 

Funding for nature conservation and 
biodiversity 

E1 EUR 10.2m EUR 10.2m 

No. 30: Non-productive 
investments in conservation 

Additional protected/enhanced eco-
friendly area 

B1 11,422 ha 11,422 ha 

Funded measures for nature 
conservation and biodiversity 

C1 4,683 4,683 

Funded Applicants D1 2,588 2,588 

Funding for nature conservation and 
biodiversity 

E1 EUR 15.9m EUR 15.9m 

No. 31: Nature conservation 
contracts 

Additional improved eco-friendly area B1 44,325 ha 12,429 ha 

No. of beneficiaries1 D1 6,673 1,871 

Funding for nature conservation and 
biodiversity 

E1 EUR 53.7m EUR 15.0m 

No. 33: Special Programme for 
Biodiversity 

Additional protected/enhanced eco-
friendly area 

B1 3,127 ha 3,127 ha 

Funded projects for nature 
conservation and biodiversity 

D1 1,458 1,458 

No. of beneficiaries* D1 773 773 

Funding for nature conservation and 
biodiversity 

E1 EUR 8.0m EUR 8.0m 

No. 36: Investing in properties with 
importance for environmental 
protection 

Total purchased land for protection 
since 2016* 

B1 882.9 ha 803.2 ha 

Additional protected area C1 117.9 ha 107.3 ha 

Funding for nature conservation and 
biodiversity 

E1 EUR 3.1m EUR 2.8m 

No. 47: Research Programme 
Organic Farming 

No. of scientific publications C1 6 6 

No. of projects D1 1 1 

Funding for organic/sustainable 
farming 

E1 EUR 0.1m EUR 0.1m 

No. 48: Aid for pruning of meadow 
orchards 

No. of pruned trees C1 150,000 150,000 

No. of workers compensated for 
pruning* 

D1 9,200 9,200 

Funding for organic/sustainable 
farming 

E1 EUR 2.3m EUR 2.3m 

No. 49: Preserving steep-hill 
grassland 

Promoted area for organic/sustainable 
farming 

C1 50,806 ha 50,806 ha 

No. of applicants D1 8,776 8,776 

Funding for organic/sustainable 
farming 

E1 EUR 6.1m EUR 6.1m 

No. 50: Preserving manually 
cultivable vineyards in steep slope 

and terraced areas 

Organically farmed area supported 
during the year 

C1 345 ha 345 ha 

No. of funded applications* D1 645 645 

Funding for organic/sustainable 
farming 

E1 EUR 1.1m EUR 1.1m 
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Project Indicator QR Effect full Effect financed 

No. 54: Organic Model Regions in 
BW 

No. of funded communities D1 14 14 

Funding for organic/sustainable 
farming 

E1 EUR 1.1m EUR 1.1m 

No. 55: Organic Farming 

Increase (annual) in organically 
farmed area 

B2 1,688 ha 21 ha 

Promoted area for organic/sustainable 
farming 

C1 182,000 ha 2,302 ha 

No. of applicants D1 4,634 59 

Funding for organic/sustainable 
farming 

E1 EUR 52.2m EUR 0.7m 

* new indicators 
1 changed indicators (previous impact report: No. of projects) 

Source: own compilation 
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4 Discussion and Outlook 

4.1 Looking back: Impact Reports #1, #2, #3, #4 

The report on the first Green Bond Baden-Württemberg provided a proof-of-concept for an 

impact assessment of a Green Bond based on the EU taxonomy. The second report 

expanded on this and updated the methodology. The third report investigated additional 

projects and re-evaluated some of the previous indicators to achieve a maximum coverage for 

the projects in the Green Bond. It also provided the first list of effects that could be 

accumulated over more than one Green Bond. The fourth report established continuity with 

the previous Bonds and expanded on the underlying methodology for Theories-of-Change by 

introducing the first indicator of the highest indicator quality.   

4.2 The current impact report #5 

Green Bond #5, and thus IR#5, continued the process of reporting on recurring projects (with 

the now expected high robustness based on primary data) as well as of refining indicator 

quality and selection. For some of these projects, new indicators could be identified or 

previous indicators were replaced. The new assessment on the temporality of financing and 

effects (briefly discussed in section 2.3) also facilitated the robustness of indicator 

accumulation of several IRs.  

It also continued to expand on the ToC methodology, by investigating and successfully 

integrating another long-term indicator as "unequivocal evidence for a substantial 

contribution". This time, a project for the objective of climate change adaptation could be 

shown to achieve this.  

4.3 Outlook: future reporting 

Assuming that the majority of projects in Green Bond #5 will also be part of Green Bond #6, it 

is likely that the authors would be able to introduce additional indicators with the best-needed 

quality A6. The tables in each sub-section of the results already show for which projects such 

an endeavour might be feasible. The most likely use-cases for this are efforts by the state to 

reduce the energy demand in state-owned buildings as well as efforts to provide protection 

against future flooding. Both are already associated with a complete impact chain up to 

intermediate outcomes and are already plausible by themselves. Nonetheless, any quality A 

indicator will require new ToCs, credence assessments and more data on the system-level 

(e.g. on the development of energy demand in BW-owned buildings compared to the state's 

goals for reduction in GHG emissions).  

6 Provided that the Wuppertal Institute is also commissioned for future impact reports. 
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6 Appendix 

All of the following sections are discussed in more detail in Teubler (2024). This source also 

includes the theoretical framework and a number of additional tools for investigating, 

measuring and interpreting impacts from ESG measures.  

The following sections are also, for the most part, a direct quote from the latest Method Paper 

for NRW.BANK Social Bonds (Teubler, 2025). The latter also employs a ToC methodology and 

includes a Bayesian credence assessment (albeit based on AI results, to a much smaller 

detail and without additional desk research). 

6.1 Bayes Theorem 

The credence assessment is based on Bayesian Epistemology (see also Titelbaum (2022)). 

We use the propositional form of Bayes Theorem to test the credibility of the claims: 

𝑐𝑟 (𝐻0|𝐸. 𝑏) =  
𝑐𝑟 (𝐻0.𝑏)×𝑐𝑟 (𝐸|𝐻0.𝑏)

[𝑐𝑟 (𝐻0.𝑏)×𝑐𝑟 (𝐸|𝐻0.𝑏)+ 𝑐𝑟 (¬𝐻0.𝑏)×𝑐𝑟 (𝐸|¬𝐻0.𝑏)]

This form of Bayes Theorem states that the posterior credence of a rational actor (Rule of 

Conditionalization in Bayesianism) in a hypothesis H0 is conditioned (|) on the presence of 

evidence E and some background knowledge b (cr(H0|E.b)). Any other hypothesis that 

explains the same set of facts is thus a member of H not being true or ¬H with cr(H) + cr(¬H) 

= 1 (Rule of Finite Additivity). We can calculate this credence by dividing (on the basis of 

’Ratio Formula’ in Bayesianism) the prior probability of H0 (cr(H0.b)) multiplied by the 

likelihood of E being present if H0 is true (cr(E|H0.b)) by the sum of that product and the prior 

probability of H0 being non-true (cr(¬H0.b)) multiplied by the likelihood of E being present if H0 

is not true (cr(E|¬H0.b)). 

This corresponds to the notions of ”Extraordinary claims require extraordinary evidence and 

ordinary claims require (only) ordinary evidence”. Our background knowledge allows us to 

track the plausibility of a claim with its general probability of being true. In cases in which our 

prior credence is very low, we thus need further evidence to convince us otherwise. And vice 

versa, claims that entail rather probable events (as in: are trivially true) will likely be true, 

unless we find strong evidence that convinces us of the opposite. ’Unique’ evidence in this 

regard, is any relevant, and usually specific, information that is more expected under one 

hypothesis than under any of the remaining alternatives. 
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6.2 Bayesian Reasoning 

We assess this credence with the help of a four-stage Bayesian argument according to 

Teubler (2024) (directly quoted from a journal article by the author currently accepted for 

publication): 

▪ Stage I: Argument from Triviality or Prior-Test 

The proposition is so trivial that its chance of being true approximates 100% (or 

vice versa, it is extremely unlikely). It is therefore unlikely that additional 

relevant information would sway a rational agent with access to the same 

background knowledge. 

▪ Stage II: Argument from Theoretical Certainty or Silence-Test 

If an agent has a high confidence in the prior probability of the proposition and if 

it is expected that evidence for or against this proposition cannot exist (rather 

than could not be found), they are warranted in believing that their posterior 

credence equals their prior credence. 

▪ Stage III: Argument from Empirical Certainty or Hoop Test 

If an agent’s proposition entails that certain evidence strongly confirms an 

already sufficiently high prior credence and this evidence is present, they can 

have medium confidence in that proposition being true. On the other hand, if 

such evidence is expected but not present (or present but disconfirming), they 

can have medium confidence that the proposition is false regardless of their 

prior credence. 

▪ Stage IV: Argument from Empirical Uniqueness or Doubly-Decisive-Test 

Only this last stage includes all components of a Bayesian Argument. It requires 

some prior credence (at best based on objective chances) and conditions this 

credence on available relevant evidence. This evidence or body of evidence 

confirms the hypothesis if it is more likely under this proposition than under any 

other explanation (the set of non-true propositions). Conversely, it can 

disconfirm the proposition if it is more likely under the alternative explanations 

even to a point that an initial high credence is overturned (this relationship is 

often called the consequent probability or just consequent). This argument, that 

provides an agent with high confidence in their credence, is still open to a 

belief-update. 

We call this form of Bayesian Reasoning a qualitative Bayesian Argument, since it does not 

require numerical credences. The more formal version employed in the report at hand builds 

on that, but entails two changes: 

(1) The Argument from Silence is not included in the assessment. 

(2) All prior and consequent probabilities are calculated using the upper 

and lower ranges from the Canon-of-Probability (see next section). 
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6.3 Canon-of-Probability 

The arguments in the credence assessments use probabilistic language. This is common for 

Bayesian Reasoning in e.g. philosophical arguments. Typically, evidence – conditioned on a 

hypothesis – is either 'expected' or 'surprising' and we might find a hypothesis overall 'very 

likely' or 'very probable' true. Such probabilistic statements can also be formalized with a so-

called Canon-of-Probability as shown in the following Table 6-1. It is used in section 2.6 to 

provide a corresponding range of credences based on the same table in Teubler (2024). 

Table 6-1: Canon-of-Probability for Bayesian Reasoning 

Prior 

cr (H|b) 

Consequent 

cr (E|H.b) 

Posterior 

cr (H|E.b) 

Credence 

cr = P 

tautology fully expected certain of Hi cr ≈ 1 

extremely probable  extremely likely extremely confident in Hi 0.95 ≼ cr ≼ 1 

very probable very likely very confident in Hi 0.80 ≼ cr ≼ 0.95 

probable somewhat likely somewhat confident in Hi 0.60 ≼ cr ≼ 0.80 

no judgement not surprising / expected unsure about Hi 0.40 ≼ cr ≼ 0.60 

improbable somewhat surprising somewhat confident in ¬Hi 0.20 ≼ cr ≼ 0.40 

very improbable very surprising very confident in ¬Hi 0.05 ≼ cr ≼ 0.20 

extremely improbable extremely surprising extremely confident in ¬Hi 0 ≼ cr ≼ 0.05 

contradiction impossible certain of ¬Hi cr ≈ 0 

source: own compilation in Teubler (2024)  
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6.4 Current Theories-of-Change (ToC) for long-term outcomes 

Two credence assessments (one in the previous report on IR #4, and one in the current report 

on IR #5) established long-term outcomes and thus indicators of the highest indicator quality 

A. This section of the appendix depicts the most current versions of both.  

6.4.1 ToC for Biotope Mapping and Biotope Expansion (most recent version) 

Figure 6-1: Current ToC for Biotope Mapping and Biotope Expansion (2nd adaptation) 

source: own compilation (after credence assessment in IR #4) 
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6.4.2 ToC for Silvicultural Measures (most recent version) 

Figure 6-2: Current ToC for Silvicultural Measures (1st adaptation) 

source: own compilation (after credence assessment for IR #5) 
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