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« Biodiversity matters for the finance sector. Financial institutions may face
financial, market, reputational and legal risks when they invest in economic
activities that cause adverse effects on biodiversity or are highly dependent
on natural capital. Protecting biodiversity, on the other hand, provides huge
opportunities for investments: The financing gap to restore biodiversity until
2030 is estimated at USD711bn per year. As a first step, this study focuses on
the risk aspect.

* Measuring biodiversity loss is challenging, to put it mildly. There is a
plethora of different methods and indicators, but no consensus. The highly
local nature of biodiversity adds another layer of complication. In contrast to
climate change, where local emissions have global consequences, impacts
on biodiversity stay mainly local, leading to a very heterogenous map of
biodiversity losses and resulting risks.

* The assessments of biodiversity loss in finance are so far limited
to qualitative and exposure-based metrics. This report provides a
quantitative approach that measures actual impact, focusing on the
risk of reduced pollination. As a result, rather than simply categorizing
economic activity into low, medium or high risk, we can concretely establish,
for example, that a -20% loss in pollination activity would cut US agricultural
production by -1.3%.

* A complete elimination of pollination would cut agricultural output by
between -2.0% in the UK to -7.9% in Belgium. We estimate this would
reduce annual gross domestic product by between -0.04% (the UK) to -0.4%
(Portugal). In absolute terms, this would be equivalent to between USD1bn
(Portugal) and USD28bn (US) annually.

* On the other hand, the industrial and services sector could indirectly
benefit. Reduced pollination can increase the production of sectors that
benefit from the land, capital and labor released by the contracting
agricultural sector, notably the industrial and services sector. In France and
Italy, for instance, the positive impact could exceed USD4bn per year.

* These monetary results go a long way in helping the financial sector
to quantify possible portfolio impacts of biodiversity loss. Furthermore,
they set the frame for a cost-benefit analysis of abatement measures and
their financing mechanism. Such detailed analysis forms the foundation for
the battle for a nature-positive economy as it can stir the financial sector
into action. In that respect, the present report is just the first step of a long
journey.

This study benefitted enormously from the cooperation with Wageningen University & Research. In particular, we thank Haki Pamuk, Marcia
Arredondo Rivera, Jurrian Nannes and Nico Polman for their valuable contributions. All errors and mistakes are our own.
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Biodiversity and the

financial sector:
the framework

Biodiversity loss is a risk to the financial sector. 55% effects on biodiversity or are highly dependent on

of the global economy depends on well-functioning natural capital (Figure 1). Understanding and evaluating
biodiversity and ecosystem services (Swiss Re Institute, these associated risks (and opportunities) is vital for the
2020), yet increased economic activity may adversely financial sector’s performance, and disclosing these risks
affect biodiversity. Financial institutions could face is the core of the EU’s evolving Corporate Sustainability
financial, market, reputational and legal risks when Reporting Directive (CSRD).

they invest in economic activities that cause adverse



Figure 1: How biodiversity risks impact the financial sector
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Financialinvestment and portfolio decisions lead to biodiversity deterioration
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At the same time, protecting biodiversity provides huge
opportunities for investments that will benefit long-
term economic development and bring new business
opportunities for the financial sector. The financing
gap to restore biodiversity until 2030 is estimated to be
USD711bn per year; as of 2019, just USD143bn (16% of
the total need) was invested.! The majority (55%) of that
finance was domestic budget spending and tax policies,
and only 5% was green financial products, nature-
based solutions and carbon-market products that the
financial sector can provide.? Cutting environmentally
harmful agricultural, forestry and fishery subsidies that
amount to USD542bn and reusing them in a biodiversity
positive way would already cover 76% of the gap.® The
financial sector could contribute to financing the rest
through new investment and insurance products. This
particularly includes insurance products covering the

This paragraph is mainly based on findings from Deutz et al., (2020).

resilient restoration of natural habitats that are harmed by
wildfires, floods, storms, droughts or pollution accidents
such as oil spills. Developing and emerging economies

in particular often lack the institutional capacity to
implement adequate restoration activities. In this context,
public-private partnerships with the insurance sector
provide an opportunity to close the gaps in building

the necessary financial buffers, and offer access to the
necessary competences and resources for restoration.
Markets for nature-based solutions similar to carbon
markets provide another scalable, yet neglected solution
to mobilize large financial flows.

257% domestic budgets and tax policy, 20% natural infrastructure, 6% biodiversity offsets, 5% official development assistance, 5% sustainable
supply chains, 4% green financial products, 2% philanthropy, conservation NGOs and 1% nature-based solutions and carbon markets.
3For instance, according to the estimates from Deutz et al. (2020), USD30.9bn-USD92.5bn in green finance could be used to finance biodiver-

sity from 2020 to 2030.


https://www.paulsoninstitute.org/wp-content/uploads/2020/10/FINANCING-NATURE_Full-Report_Final-with-endorsements_101420.pdf
https://www.paulsoninstitute.org/wp-content/uploads/2020/10/FINANCING-NATURE_Full-Report_Final-with-endorsements_101420.pdf

What we talk about when we talk about biodiversity

The set of renewable and non-renewable resources that benefit people are understood as natural capital assets (NCAs) and
they support ecosystem services that economic activities rely upon (Guerry et al., 2015; Leach et al., 2019). Ecosystem ser-
vices (ES) are widely defined as services that nature provides to humans; these services can be varied and some economic
activities such as agriculture, livestock and forestry benefit from them. They are usually categorized as either provisioning,
regulating, supporting or cultural services. Some examples include water and food, pollination, habitat for species, recre-
ation and mental and physical health, respectively (FAO, 2022). An ecosystem needs to function properly so that it is able

to provide such services. A delicate balance of species interacting among each other and with their natural environment

will allow an adequate ecosystem functioning and thus enable the provision of ecosystem services (Vos et al., 2014). The
two main causes of ecosystem disruption are climate change and biodiversity loss (BDL). The latter is evidenced whenever
species are reduced in an ecosystem. This loss can negatively influence the balance in that ecosystem and disrupt or impede
the provision of the ecosystem'’s services. For example, the loss of pollinators, such as species of bees or moths, affects the
ecosystem service of pollination. At the same time, this can affect the production of several crops and bring economic loss
(Potts et al., 2016).

The numbers are staggering. Ecosystem services provide societal benefits worth up to USD140trn per year, equal to one and
a half times the total of global GDP (OECD, 2019), including food production, medicines, carbon sequestering, protection
against natural disasters and disease control (De Nederlandsche Bank, 2020). Yet, there has been considerable losses over
the past decades: natural ecosystems declined by -47% (Ngo et al., 2019). If the world economy functions as usual and con-
tinues losing essential ecosystem services, it will also lose 0.67% of global GDP per year (equivalent to about USD479bn per
year) until 2050 (Johnson et al., 2020).

Photo by Anne Nygard on Unsplash
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The challenges in
measuring biodiversity
loss: there Is no price
tag (so far)

Indicators to measure biodiversity loss are still the economic values for ecosystem services in non-
in their infancy. Unlike greenhouse-gas emissions, protected areas in Germany, France, Italy, the UK
biodiversity is a complex topic because of its relation to and the Netherlands. Table 1 shows each country’s
ecosystems, biomes and its inherent local nature. As a minimum, median, average and maximum value of
result, setting specific numerical targets is complicated ecosystem services in 2020 US dollars per hectare.®
and controversial: a plethora of different methods For instance, while the average value of ecosystem
and indicators exists, with no consensus in sight (see services is about USD75,000 per hectare in Italy
appendix 1) The EU, for instance, still needs several and USD17,000 per hectare in France, it is about
indicators in its biodiversity strategy at a regional level.* USD4000 in Germany, the UK and the Netherlands.
The variations within countries are even wider.
The local nature of biodiversity is another challenge This implies that ecological harm stemming from a
when estimating an investment portfolio’s impact specific business activity in one area differs from the
on biodiversity. The biodiversity-related impact of environmental damage it would create in another
investments is geographically very heterogeneous. For region. It depends on the activity, the presence of the
instance, there is a huge range of variation between type of ecosystem services and the values of those
services.

“Please see EU Biodiversity Strategy Dashboard for detailed information.

*Estimates use the Ecosystem Services Valuation Database, a public database including standardized monetary values of ecosystem services
in a specific geographic area, based on 900 peer-reviewed studies evaluating the value of ecosystem services for different regions in different
years.


https://dopa.jrc.ec.europa.eu/kcbd/dashboard/
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Table 1: Labor market vacancies per unemployed persons

Method
France 545,709
Germany 30,878

Italy 2,301,802
UK 100,391
Netherlands 235,133

Source: Allianz Research

Given these limitations, most studies on biodiversity-
related risks are scoping studies that shed some light
on the high-risk sectors and provide a qualitative
ranking among them by their qualitative exposure.
For instance, a study by the Swiss Re Institute, 2020,
shows that agriculture, forestry, fishing, manufacturing,
accommodation and food services have the highest
dependency on ecosystem services. Furthermore, six
industries — chemicals and materials; aviation, travel
and tourism; real estate; mining and metals; supply
chain and transport; retail, consumer goods and lifestyle
- have low direct dependencies on ecosystem services;
however, they are highly dependent on them through
their supply chains (World Economic Forum, 2020).

In contrast, this study aims at identifying the economic
effects of biodiversity loss on financial sector portfolios
at the country and sector level in monetary terms.

To achieve this objective, we present a conceptual
framework that links biodiversity and ecosystem-services
loss with business activity. The framework is then applied
to the case of pollination-services loss in Western Europe
and the US to showcase the potential economic effects.
The case of pollination is chosen for its high relevance
among the ecosystem services and its increasing
vulnerability (see box).

Around 75% of cultivated crop types such as fruits, nuts and highly valued commodities such as coffee and cocoa depend on
pollinators (Potts et al., 2016). The global economic value added of pollination services is estimated to be between US-
D235bn and USD577bn (in 2015 US dollars, IPBES, 2016). Declines in pollinators have been documented mostly at regional
or national levels, and a global study found that the number of bee species was 25% lower from 2006 to 2015 than before

1990 (Zattara & Aizen, 2021). While pollinators continue to decline, at the European level for example, around 40% of bee
and butterfly species are highly threatened, with national numbers in European countries reaching 50% of highly threatened
species (IPBES, 2016). Trends in species abundance and diversity in European agricultural landscapes are worrisome as a
consequence of agricultural intensification, a limited number of cultivated species as well as land abandonment (EEA, 2021;
Lécuyer et al., 2021; Mupepele et al., 2021).
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The pilot study on
pollination-service loss:

first quantitative results®

The framework of this study is based on the concept dilution, pollination, pest control and flood protection. A
of dual materiality. Business activities depend on decline in biodiversity and loss of habitats and species
ecosystem services (ESs) supplied by natural capital causes a reduction in the ability of NCAs to provide ESs
assets (NCAs), but at the same time business activities essential for the economy and decreases the productivity
can also impact NCAs adversely (Figure 2). Biodiversity of businesses (measured by the value of output obtained
—the variety of species and habitats — is part of diverse with one unit of economic input) dependent on ecosystem
NCAs’ that provide ESs® such as water, soil quality, services.

¢These calculations are based on WUR (2023).
’Classified according to UNEP-WCMC and explained in Leach et al. (2019).
8Classified according to CICES: Structure of CICES.


https://cices.eu/cices-structure/
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Figure 2: Relationship between natural capital assets, ecosystem services, and business activities.

Natural disturbances

Business activities

Business

Natural ‘impacts’

Natural capital

Economic ‘impacts’
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Ecosystem Services

assets

‘Dependencies’

Sources: Generated by WUR researchers using ENCORE framework, Allianz Research

To identify the impact of biodiversity loss on the
financial sector, the economic impact for the case of
pollination-services loss is estimated by using the
MAGNET global general equilibrium model. The results
are economic effects estimates at the country-sector level.
The financial sector can use these estimates to assess their
portfolios’ biodiversity-related risk exposure by weighing
the estimated sector-country level economic losses by the
share of financial assets in those sectors and countries.
Annex |l gives a detailed explanation of the methodology.

Figure 3: Impact pathway of pollination loss

Land cover:

Industrialexpansion
Human movement
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Reduced pollinator
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Pollination-services loss (PSL) affects overall business
activity in the agriculture sector, where pollination is
essential (Figure 3). Pollination is necessary for food
production and human nutrition. Most of the producing
plants of nuts, fruits and seeds in the human diet
depend on pollinators to reproduce. Pollinators, such

as diverse species of bees, moths, butterflies and other
insects, play a key role in flowering plant reproduction,
mobilizing pollen from one plant to another, enabling
fruit production. PSL can directly and adversely affect
agricultural production activities through decreased crop
production yields and production, which in turn impacts
other sectors dependent on agricultural inputs.

' Decreased crop yields and ' Impacton sectors
productionin agriculture relatedto agriculture

Sources: Generated by WUR researchers using ENCORE framework, Allianz Research
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In this study, we estimate the economic effects of
different PSL shock scenarios in Western Europe and
United States.” The main results are presented for the

complete PSL (100% pollinator loss), which is a common

scenario in other studies in the literature® to show the

importance of pollination services for economic activity

and also for the 20% PSL scenario to demonstrate how
the estimated effect changes by the level of the loss.

PSL decreases agriculture output. The level of the
loss of production varies by the extent of countries’

dependency on pollination services (e.g. type of crops)

and the level of PSL. Figure 4 shows the impact (in
percentage and absolute levels) of the 20% and 100%

28 February 2023

PSL shock scenarios on agricultural production. A
complete loss of pollination services (100% PSL loss)
decreases the agricultural output by between -1.98%
in the UK and -7.87% in Belgium. In monetary value,
the production loss is between USDO0.6bn in Portugal
to USD26bn in the US. The production losses are
smaller (between 0.45% and 1.92%) for the 20%

loss scenario. Compared to pre-shock agricultural
production levels, farm production decreases more
in countries such as Belgium, Italy, Portugal, Spain
and the US, which specialize in heavily pollination-
dependent crops such as apples, pears and nuts.

Figure 4: PSL effect on agricultural production in countries experiencing hypothetical PSL shock, 100% and 20% PSL scenarios, % change

and absolute change USD mn
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Source: Allianz Research

The level of the agricultural production loss due to PSL

and the importance of agriculture and agriculture-
related sectors in the economy determine the extent
of total macroeconomic losses due to PSL (Figure

5). Our model shows that when the indirect effect

of decreased crop yields due to PSL are taken into
account, annual gross domestic product is estimated

to be reduced by between 0.04% (the UK) to 0.4%
(Portugal), and in absolute levels between USD1bn
(Portugal) and USD28bn (US) annually. Compared
to pre-PSL GDP levels, this loss is highest in Portugal,
Italy, Spain and the Netherlands, where PSL directly
affects agricultural production and agriculture, and
agriculture-related sectors such as food processing

°In our study, countries that experience PSL shock are Belgium, France, Germany, Great Britain, Italy, Portugal, Spain, United States, the Netherlands.
1Such as the Economic case for nature report (Johnson et al., 2021) that considers 90% loss of pollinators, or see also Bauer & Wing, (2016) that

present a total loss of pollination services.

11
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have a high share in total macroeconomic output. For
instance, the relative effect of PSL on the GDP level in
France or Germany is less compared to pre-PSL shock
levels because agriculture and agriculture-related

sectors may play a smaller role compared to other
countries or the decrease in agricultural production might

be compensated by the increase in industrial activities.

Figure 5: PSL effect on Gross Domestic Product (GDP) of countries experiencing hypothetical PSL shocks, 20% and 100% PSL scenarios,

% change and absolute change in USD mn
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-20000

-25000

-30000

W Absolute GDP loss

Source: Allianz Research

PSL may adversely affect non-agriculture sectors
such as processed packaged food and meats, food
services, coal and consumable fuels (e.g. biofuels),
beverages and tobacco, which depend more on
agricultural inputs than other sectors (Figure 6). For
instance, the production loss of the processed packaged
food and meats industry in Italy is estimated to be
about USD4bn per year, and the same sector’s losses in
Germany are estimated to be about USD2bn, close to
the level of the agriculture sector’s losses. Similarly, the
food services sector, directly dependent on agricultural
products, would contract in all countries after PSL. This
is mainly because the prices of agriculture products,

i.e. inputs for these sectors, increase and, at the same
time, the countries hit by a PSL shock import more crops
dependent on pollination services.

But the story does not end with the negative effects.
PSL can increase the production of sectors that benefit
from the land, capital and labor released by the
contracting agricultural sector. The model predicts

% GDP loss

0.0%

-0.1%

-0.2%

-0.3%

-0.4%

-0.5%

that production in almost all countries in the industrials
and services sectors will increase after PSL. In the
estimations, our model reallocates agricultural labor,
land and capital from agriculture to other sectors less
dependent on agriculture and with a relatively higher
rate of return than agriculture due to reduced returns
from crop production after PSL. The wide variety of
sub-sectors under industrials and services, such as
biochemicals, pharmaceuticals, manufacturing and
construction and public and private services are less
dependent on agricultural inputs. The positive effect of
reallocating resources from agriculture to the industrial
and services sector compensates for the negative effect
of increased agricultural input prices in those sectors,
thus offsetting the GDP losses for example in Germany
and France. The model estimates also show that the
food processing and meat industry will have a higher
production volume after PSL, particularly in the UK and
the Netherlands. In these countries, the positive effect
of substituting arable land from crop production for
livestock production is higher than the negative effect of
increased animal feed prices due to PSL (Figure 6).1*

"This might be one of the explanations of why processing and meat industry will have a higher production volume after PSL in UK and NL

12
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Figure 6: Sectoral effects of PSL in selected countries, USD mn, 100% and 20% PSL scenarios
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Notes: The Figures show results for agricultural production (agri prod.), food services (food serv.), packaged and processed food and meat
(PPF &M), apparel, accessories and luxury goods (AA&L) services, beverages and tobacco (B&T), electricity, fertilizers, forest products (forest
prod.), transport, oil and gas and industrials.
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ANNEX |: MSA, LBIl or PDF? How to measure biodiversity loss

There are several approaches for biodiversity measurement available but there is no consensus on the when and how
of those methods and indicators. The most used indicators to calculate the pressure on biodiversity is the Potential
Disappearing Fraction of Species (PDF), the Local Biodiversity Intactness Index (LBII) and the Mean Species Abundance
(MSA) (Marques et al., 2021). PDF measures the number of species lost in a given land area or water volume over

a given period following land transformation and occupation, toxic emissions, climate change etc. (Crenna et al.,

2019). LBII is defined as “the average abundance of a large and diverse range of organisms in a given geographic

areq, relative to their reference populations,” where the reference condition is approximated by current conditions at
minimally degraded sites, given the lack of sufficiently accurate historical baseline data (De Palma et al., 2021). Several
biodiversity methods provide data and models to link biodiversity pressures to potential impacts on biodiversity. The
most common ones are LCA-based methods (e.g. ReCiPe, LC-IMPACT, Impactworld+) applicable at different scales (from
global to product) (Chouchane et al., 2022).22 There is no international consensus in business over which methods and
indicators should be used to measure and evaluate biodiversity. However, more and more researchers and enterprises
use MSA as their central measure.

ENCORE (Exploring Natural Capital Opportunities, Risks, and Exposure) is an assessment and visualization tool to help
users in understanding how businesses across all sectors of the economy potentially depend on and impact nature, and
how these potential dependencies and impacts might present a business risk. The tool was jointly developed by the
Natural Capital Finance Alliance in partnership with UNEP-WCMC and was financed by the Swiss State Secretariat for
Economic Affairs (SECO) and the MAYA Foundation. It uses the Mean Species Abundance indicator.!* When combined
with data from Integrated Biodiversity Assessment Tool (IABT) that provides geographic information on existing
biodiversity, it is possible to develop reports showing the proximity of invested companies’ assets to areas vulnerable to
biodiversity loss and assess the potential effects of existing invested company assets on biodiversity.

2This paragraph is work by a research group within WECR, the publication under review is the following: Chouchane et al. (2022)
13Please see ENCORE Guide to Biodiversity Module for detailed information.
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ANNEX II: Biodiversity loss estimate methodologies

To estimate the effect of different PSL shock scenarios on agricultural production at the country level, we use pollination
dependence ratios (PDR). Like the economic losses calculation methods of Bauer and Wing (2016) and La Notte et al.
(2020), it is assumed that PSL decreases crop yields by their PDRs. Using those ratios for various crops from the ecology
literature'* and FAOSTAT data on historic agricultural production®®, we estimate the decrease in crop production in
Western Europe and North America for different rates of hypothetical PSL.* For instance, a 100% PSL is equivalent to

a crop-production loss by the size of the crop’s PDR and a 20% PSL is equal to a production decrease of the crop’s PDR
multiplied by 0.2. As some countries produce more pollinator-dependent crops than others, these steps result in variation
in the PSL shocks amongst countries.

Using the MAGNET?Y general equilibrium model, the effect of pollination-loss scenarios on economic activity at the
sector-country level is estimated. The crop production losses estimated for different scenarios are used as input in the
MAGNET model to generate production effects for various economic sectors in different countries and regions trading
each other. The estimation results of this study cover eight countries and 10 regions when relevant: Belgium, France,
Germany, Italy, Netherlands, Portugal, Spain, the UK, the rest of EU, the rest of Europe (non-EU), Africa, Northern
America, Latin America, Central America, Asia, the rest of the world. In addition to primary agriculture, the model
estimates the indirect effect of PSL on sectors such as consumer staples, processed & packaged foods and meats,

food services and indirectly affected sectors such as industrial products and the fertilizer sector. Due to agricultural-
production shocks, production factors (e.g., land, labor, capital etc.) will be reallocated from agriculture-related sectors
that are affected from PSL to non-agriculture-related industries that are less affected. Due to this reallocation of
resources, MAGNET can estimate that those non-agriculture-related sectors might increase their production, and those
non-affected sectors might increase their output after PSL.

Estimating economic loss due to PSL by this method has some limitations. First, the magnitude of global or local PSL,
like Roxburgh et al. (2020) and Johnson et al. (2021,) are not estimated. This study rather simulates or assumes a 20%
and 100% PSL and demonstrates what the consequences might be. Using actual estimations of future PSL might provide
a more realistic economic impact prediction. Second, related to the first limitation lies the assumption that a 100% PSL
causes a decrease in agricultural output of the size of the dependence ratio of the crop and that a 20% PSL is a linear
20% part of that decrease. It should be clear that the pressure on wild pollinators and its effects on crop production are
not a linear relationship but a complex system highly dependent on many contextual aspects of a specific area. Third,
for estimating the crop-pollinator-dependence ratios, we use estimations of dependence rations provided by Klein et al.
(2007) and Aizen et al. (2019). These are estimated very roughly for some crops. For some crops, the dependence ratios
were estimated between 40% and 90%.

4Crop PDRs are derived from studies by Aizen et al. (2019) and Klein et al. (2007).

BAgricultural production of the year 2020 is used.

\When necessary, FAOSTAT production volumes per crop type are aggregated according to commodity types in MAGNET model. This im-
plies that for every relevant MAGNET commaodity (fruit, vegetables, nuts, etc.), a weighted average production loss for the considered country
is calculated.

YMAGNET (Modular Applied GeNeral Equilibrium Tool) is a multi-regional, multi-sectoral applied computable general equilibrium (CGE)
model, which builds on GTAP datasets (Woltjer et al., 2014). In MAGNET, perfect competition is assumed, and actors choose the cheapest
combination of production factors labor, land, capital and natural resources. Contrary to partial agrifood models, MAGNET includes income
feedback loops between primary and industrial sectors in order to cover the full (bio)economy

16



28 February 2023

References

Aizen, M. A., Aguiar, S., Biesmeijer, J. C., Garibaldi, L. A., Inouye, D. W.,, Jung, C., Martins, D. J., Medel, R., Morales, C.
L., Ngo, H., Pauw, A., Paxton, R. J., Sdez, A., & Seymour, C. L. (2019). Global agricultural productivity is threatened by
increasing pollinator dependence without a parallel increase in crop diversification. Global Change Biology, 25(10),

3516-3527. https://doi.org/10.1111/GCB.14736

Bauer, D. M., & Sue Wing, I. (2016). The macroeconomic cost of catastrophic pollinator declines. Ecological Economics,

126, 1-13. https://doi.org/10.1016/j.ecolecon.2016.01.011

Chouchane et al. (2022) Het verzilveren van circulaire opties in het landbouwsysteem ter bevordering van de
biodiversiteit. Wageningen Economic Research. Wageningen, The Statutory Research Tasks Unit for Nature and the
Environment (WOT Natuur & Milieu), WOt-technical reportxx (Under Review).

Cole, L. J., Kleijn, D., Dicks, L. v., Stout, J. C., Potts, S. G., Albrecht, M., Balzan, M. v., Bartomeus, ., Bebeli, P. J., Bevk,
D., Biesmeijer, J. C., Chlebo, R., Dautarte, A., Emmanouil, N., Hartfield, C., Holland, J. M., Holzschuh, A., Knoben, N.
T. )., Kovdacs-Hostydnszki, A., ... Scheper, J. (2020). A critical analysis of the potential for EU Common Agricultural
Policy measures to support wild pollinators on farmland. Journal of Applied Ecology, 57(4), 681-694. https://doi.

0rg/10.1111/1365-2664.13572

Crenna, E.; Sinkko, T.; Salg, S. (2019). Biodiversity impacts due to food consumption in Europe. Journal of Cleaner

Production, 227. 378-391. https://dx.doi.org/10.1016/j.jclepro.2019.04.054

De Palma, A., Hoskins, A., Gonzalez, R.E. et al. (2021). Annual changes in the Biodiversity Intactness Index in tropical and
subtropical forest biomes, 2001-2012. Sci Rep 11, 20249. https://doi.org/10.1038/s41598-021-98811-1

Deutz, A., Heal, G. M., Niu, R., Swanson, E., Townshend, T., Zhu, L., Delmar, A., Meghiji, A., Sethi, S. A., and Tobinde la
Puente, J. (2020). Financing Nature: Closing the global biodiversity financing gap. The Paulson Institute, The Nature
Conservancy, and the Cornell Atkinson Center for Sustainability. https://www.paulsoninstitute.org/wp-content/
uploads/2020/10/FINANCING-NATURE_Full-Report_Final-with-endorsements_101420.pdf

EEA. (2021). SIGNALS 2021 Europe’s nature. https://doi.org/10.2800/134828

ENCORE. (n.d.). Aligning Financial Portfolios with Biodiversity Goals: How to use the ENCORE biodiversity module.
Source: https://s3.eu-west-2.amazonaws.com/ncfa.documents/resources/ENCORE+Guide+to+Biodiversity+Module.pdf

ENCORE. (2022). ENCORE. https://encore.naturalcapital.finance/en/about
FAQ. (2022). Ecosystem Services and Biodiversity. https://www.fao.org/ecosystem-services-biodiversity/en/

Guerry, A. D., Polasky, S., Lubchenco, J., Chaplin-Kramer, R., Daily, G. C., Griffin, R., Ruckelshaus, M., Bateman, I. J.,
Duraiappah, A., Elmqvist, T., Feldman, M. W., Folke, C., Hoekstraq, J., Kareiva, P. M., Keeler, B. L., Li, S., McKenzie, E.,
Ouyang, Z., Reyers, B., ... Vira, B. (2015). Natural capital and ecosystem services informing decisions: From promise to
practice. In Proceedings of the National Academy of Sciences of the United States of America (Vol. 112, Issue 24, pp.

7348-7355). National Academy of Sciences. https://doi.org/10.1073/pnas.1503751112

IPBES. (2016). SUMMARY FOR POLICYMAKERS OF THE ASSESSMENT REPORT OF THE INTERGOVERNMENTAL
SCIENCE-POLICY PLATFORM ON BIODIVERSITY AND ECOSYSTEM SERVICES (IPBES) ON POLLINATORS,
POLLINATION AND FOOD PRODUCTION. www.ipbes.net

Johnson, J. A., Ruta, G., Baldos, U., Cervigni, R., Chonabayashi, S., Corong, E., Gavryliuk, O., Gerber, J., Hertel, T.,

Nootenboom, C., & Polasky, S. (2021). The Economic Case for Nature A global Earth-economy model to assess
development policy pathways. www.worldbank.org

17


https://doi.org/10.1111/GCB.14736
https://doi.org/10.1016/j.ecolecon.2016.01.011
https://doi.org/10.1111/1365-2664.13572
https://doi.org/10.1111/1365-2664.13572
https://dx.doi.org/10.1016/j.jclepro.2019.04.054
https://doi.org/10.1038/s41598-021-98811-1
https://www.paulsoninstitute.org/wp-content/uploads/2020/10/FINANCING-NATURE_Full-Report_Final-with-
https://www.paulsoninstitute.org/wp-content/uploads/2020/10/FINANCING-NATURE_Full-Report_Final-with-
https://doi.org/10.2800/134828
https://s3.eu-west-2.amazonaws.com/ncfa.documents/resources/ENCORE+Guide+to+Biodiversity+Module.pdf
https://encore.naturalcapital.finance/en/about
https://www.fao.org/ecosystem-services-biodiversity/en/
https://doi.org/10.1073/pnas.1503751112
http://www.ipbes.net
http://www.worldbank.org

Allianz Research

Johnson, J., Roxburgh, T., Andrew Johnson, J., & Polasky, S. (2020). WWF: Global Trade Analysis Project Modelling the
global economic impacts of environmental change to support policy-making. www.cleancanvas.co.uk

Klein, A. M., Vaissiére, B. E., Cane, J. H., Steffan-Dewenter, I., Cunningham, S. A., Kremen, C., & Tscharntke, T. (2007).
Importance of pollinators in changing landscapes for world crops. In Proceedings of the Royal Society B: Biological
Sciences (Vol. 274, Issue 1608, pp. 303-313). Royal Society. https://doi.org/10.1098/rspb.2006.3721

la Notte, Alessandra., Marques, Alexandra., Pisani, Domenico., Cerilli, Silvia., Vallecillo, Sara., Polce, Chiara., Cardoso, A.
Cristina., Gervasini, Eugenio., Maes, Joachim., & European Commission. Joint Research Centre. (2020). Linking accounts
for ecosystem services and benefits to the economy through bridging (LISBETH) : natural capital accounts and economic

models : interaction and applications. https://publications.jrc.ec.europa.eu/repository/handle/JRC120571

Leach, K., Grigg, A., O’'Connor, B., Brown, C., Vause, J., Gheyssens, J., Weatherdon, L., Halle, M., Burgess, N. D., Fletcher, R.,
Bekker, S., King, S., & Jones, M. (2019). A common framework of natural capital assets for use in public and private sector

decision making. Ecosystem Services, 36. https://doi.org/10.1016/J.ECOSER.2019.100899

Lécuyer, L., Alard, D., Calla, S., Coolsaet, B., Fickel, T., Heinsoo, K., Henle, K., Herzon, I., Hodgson, I., Quétier, F., McCracken,
D., McMahon, B. J., Melts, I., Sands, D., Skrimizea, E., Watt, A., White, R., & Young, J. (2021). Conflicts between agriculture
and biodiversity conservation in Europe: Looking to the future by learning from the past. Advances in Ecological

Research, 65, 3-56. https://doi.org/10.1016/BS.AECR.2021.10.005

MAGNET-model.eu (n.d.) Model. https://www.magnet-model.eu/model/

Marques, A., Robuchon, M., Hellweg, S., Newbold, T. & Beher, J. (2021). A research perspective: towards a more complete
biodiversity footprint: a report from the World Biodiversity Forum. International Journal of Life Cycle Analysis 26: 238-
243,

Mupepele, A. C., Bruelheide, H., Briihl, C., Dauber, J., Fenske, M., Freibauer, A., Gerowitt, B., KriB, A., Lakner, S.,
Plieninger, T., Potthast, T., Schlacke, S., Seppelt, R., Stltzel, H., Weisser, W., Wagele, W., Bohning-Gaese, K., & Klein, A. M.
(2021). Biodiversity in European agricultural landscapes: transformative societal changes needed. Trends in Ecology and

Evolution, 36(12), 1067-1070. https://doi.org/10.1016/). TREE.2021.08.014

Ngo, H. T., Gueze, M., Agard Trinidad, J., Arneth, A, Balvanera, P., Brauman, K., Watson, R. T., Baste, |. A., Larigauderie, A.,
Leadley, P, Pascual, U., Baptiste, B., Demissew, S., Dziba, L., Erpul, G., Fazel, A., Fischer, M., Maria Herndndez, A., Karki,
M., ... Mooney, H. (2019). Summary for policymakers of the global assessment report on biodiversity and ecosystem
services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services.

NPPL. Ik heb werkbare taakkaarten om variabel te poten’ ("I have workable task maps for variable planting’;
in Dutch), (2019). https://www.proeftuinprecisielandbouw.nl/ik-heb-werkbare-taakkaarten-om-variabel-te-
poten/#:~text=0Omdat%20het%20TT%2B%2Dconcept,afhankelijk%20van%20het%20gekozen%20pak%20ket

Pecenka, J. R, Ingwell, L. L., Foster, R. E., Krupke, C. H., & Kaplan, I. (2021). IPM reduces insecticide applications by 95%
while maintaining or enhancing crop yields through wild pollinator conservation. Proceedings of the National Academy
of Sciences of the United States of America, 118(44), e2108429118. https://doi.org/10.1073/PNAS.2108429118/SUPPL
FILE/PNAS.2108429118.SAPP.PDF

Potts, S. G., Imperatriz-Fonsecaq, V., Ngo, H. T., Aizen, M. A, Biesmeijer, J. C., Breeze, T. D., Dicks, L. v, Garibaldi, L. A., Hill,
R., Settele, J., & Vanbergen, A. J. (2016). Safeguarding pollinators and their values to human well-being. https://doi.

org/10.1038/nature20588

18


http://www.cleancanvas.co.uk
https://doi.org/10.1098/rspb.2006.3721
https://publications.jrc.ec.europa.eu/repository/handle/JRC120571
https://doi.org/10.1016/J.ECOSER.2019.100899
https://doi.org/10.1016/BS.AECR.2021.10.005
https://www.magnet-model.eu/model/
https://doi.org/10.1016/J.TREE.2021.08.014
https://www.proeftuinprecisielandbouw.nl/ik-heb-werkbare-taakkaarten-om-variabel-te-poten/#:~:text=Omdat%20het%20TT%2B%2Dconcept,afhankelijk%20van%20het%20gekozen%20pak%20ket
https://www.proeftuinprecisielandbouw.nl/ik-heb-werkbare-taakkaarten-om-variabel-te-poten/#:~:text=Omdat%20het%20TT%2B%2Dconcept,afhankelijk%20van%20het%20gekozen%20pak%20ket
https://doi.org/10.1073/PNAS.2108429118/SUPPL_FILE/PNAS.2108429118.SAPP.PDF
https://doi.org/10.1073/PNAS.2108429118/SUPPL_FILE/PNAS.2108429118.SAPP.PDF
https://doi.org/10.1038/nature20588
https://doi.org/10.1038/nature20588

28 February 2023

OECD (2019). Biodiversity: Finance and the Economic and Business Case for Action, report prepared for the G7
Environment Ministers’ Meeting, 5-6 May 2019.

Roxburgh, T., Ellis, K., Johnson, J., Baldos, U. L., Hertel, T., Nootenboom, C., & Polasky, S. (2020). Global Future: Assessing
the Global Economic Impacts of Environmental Change to Support Policy-Making.

Swiss Re Institute (2020). Biodiversity and Ecosystem Services A business case for re/insurance.
van 't Hoff, V., Siebers, M., van Vliet, A., Broer, W., & de Groot, D. (2022). Make nature count Integrating nature’s values
into decision-making A pilot study: assessing expected changes in ecosystem services and the valuation of these

changes in four different (ASN Bank) projects.

Vos, C. C., Grashof-Bokdam, C. J., & Opdam, P. F. M. (2014). Biodiversity and ecosystem services: does species diversity
enhance effectiveness and reliability? Wettelijke Onderzoekstaken Natuur & Milieu.

Woltjer, G. B., Kuiper, M., Kavallari, A., van Meijl, H., Powell, J. P, Rutten, M. M,, ... & Tabeau, A. A. (2014). The MAGNET
model: Module description (No. 14-57). LEl Wageningen UR.

World Economic Forum (2020). Nature Risk Rising: Why the Crisis Engulfing Nature Matters for Business and the
Economy. https://www3.weforum.org/docs/WEF New_Nature Economy Report 2020.pdf

WUR (2023). Bending the curve for biodiversity loss and economy: Case study evidence from pollination services,
forthcoming

Zattara, E. E., & Aizen, M. A. (2021). Worldwide occurrence records suggest a global decline in bee species richness. One

Earth, 4(1), 114-123. https://doi.org/10.1016/J.ONEEAR.2020.12.005

19


https://www3.weforum.org/docs/WEF_New_Nature_Economy_Report_2020.pdf
https://doi.org/10.1016/J.ONEEAR.2020.12.005




Chief Economist Head of
Allianz SE Economic Research
Allianz Trade

&)
al-

Ana Boata

ana.boata@allianz-trade.com

Ludovic Subran

ludovic.subran@allianz.com

Head of Macro & Capital
Markets Research
Allianz SE

Andreas Jobst
andreas.jobst@allianz.com

Head of Insurance, Wealth
& Trend Research
Allianz SE

Arne Holzhausen

arne.holzhausen@allianz.com

Macroeconomic Research

Roberta Fortes
Senior Economist for Ibero-Latam
roberta.fortes@allianz-trade.com

Maxime Darmet Cucchiarini
Senior Economist for US & France
maxime.darmet@allianz-trade.com

Luca Moneta Manfred Stamer

Senior Economist for Africa & Middle East Senior Economist for Middle East &

luca.moneta@allianz-trade.com Emerging Europe
manfred.stamer@allianz-trade.com

Francgoise Huang
Senior Economist for Asia Pacific
francoise.huan

allianz-trade.com

Q

Maddalena Martini
Senior Economist for Italy & Greece
maddalena.martini@allianz.com

Corporate Research

R

Aurélien Duthoit
Senior Sector Advisor, B2C
aurelien.duthoit@allianz-trade.com

Ano Kuhanathan
Head of Corporate Research
ano.kuhanathan@allianz-trade.com

Maria Latorre
Sector Advisor, B2B
maria.latorre@allianz-trade.com

Maxime Lemerle
Lead Advisor, Insolvency Research
maxime.lemerle@allianz-trade.com

Capital Markets Research

Jordi Basco Carrera
Lead Investment Strategist

jordi.basco_carrera@allianz.com

Eric Barthalon
Head of Capital Markets Research
eric.barthalon@allianz.com

Pablo Espinosa Uriel

Investment Strategist, Emerging
Markets & Alternative Assets
pablo.espinosa-uriel@allianz.com

Insurance, Wealth and Trends Research

\

Michaela Grimm Patricia Pelayo-Romero

Senior Economist, Economist, Insurance & ESG
Demography & Social Protection atricia.pelayo-romero@allianz.com
michaela.grimm@allianz.com

21

Kathrin Stoffel
Economist, Insurance & Wealth

kathrin.stoffel@allianz.com

Markus Zimmer
Senior Economist, ESG

markus.zimmer@allianz.com


mailto:mailto:ludovic.subran%40allianz.com?subject=
mailto:mailto:ana.boata%40allianz-trade.com?subject=
mailto:mailto:andreas.jobst%40allianz.com?subject=
mailto:mailto:arne.holzhausen%40allianz.com?subject=
mailto:mailto:francoise.huang%40allianz-trade.com?subject=
mailto:mailto:manfred.stamer%40allianz-trade.com?subject=
mailto:mailto:luca.moneta%40allianz-trade.com?subject=
mailto:mailto:maxime.lemerle%40allianz-trade.com?subject=
mailto:mailto:ano.kuhanathan%40allianz-trade.com?subject=
mailto:mailto:aurelien.duthoit%40allianz-trade.com?subject=
mailto:mailto:michaela.grimm%40allianz.com?subject=
mailto:mailto:kathrin.stoffel%40allianz.com?subject=
mailto:mailto:patricia.pelayo-romero%40allianz.com?subject=
mailto:mailto:eric.barthalon%40allianz.com?subject=
mailto:mailto:pablo.espinosa-uriel%40allianz.com?subject=
mailto:mailto:roberta.fortes%40allianz-trade.com?subject=
mailto:mailto:markus.zimmer%40allianz.com?subject=
mailto:mailto:jordi.basco-carrera%40allianz.com?subject=
mailto:mailto:maria.latorre%40allianz-trade.com?subject=
mailto:mailto:maxime.darmet-cucchiarini%40eulerhermes.com?subject=
mailto:mailto:maddalena.martini%40allianz.com?subject=

Allianz Research

Recent Publications

22

23/02/2023 | Russia’s war economy

21/02/2023 | The “five Ds"” of structurally higher inflation

17/02/2023 | The silver lining for global trade

14/02/2023 | Rates, not roses

09/02/2023 | Monetary policy in Central and Eastern Europe ahead of the curve?
07/02/2023 | A Faustian bargain: Europe’s answers to the US IRA

02/02/2023 | Falling off a savings cliff?

31/01/2023 | Do we need more inflation to get more corporate investment?
27/01/2023 | Consumption: What's (wealth) got to do with it?

24/01/2023 | No, the energy shock in Europe does not mean de-industrialization
27/01/2023 | Consumption: What's (wealth) got to do with it?

24/01/2023 | No, the energy shock in Europe does not mean de-industrialization
20/01/2023 | Eurozone: quantitative tightening and sovereign debt servicing cost
17/01/2023 | Allianz Risk Barometer 2023

13/01/2023 | Pension reform in France: Bonjour tristesse

10/01/2023 | Wealth without pensions in Asia

15/12/2022 | Economic Outlook 23-24: Keep calm and carry on

09/12/2022 | The economics of war, (and its aftermath)

08/12/2022 | Eurozone: Old lessons for a new world

01/12/2022 | House of cards? Perspectives on European housing

30/11/2022 | ESG - from confusion to action

24/11/2022 | Europe: How big will the interest rate shock be in 2023?
23/11/2022 | Black Friday for consumers, bleak Friday for retailers?

18/11/2022 | Financial globalization: moving towards a polarized system?
15/11/2022 | Africa’s journey to net zero: USD7trn just for energy

10/11/2022 | Fixed income is back

09/11/2022 | US midterms: Republicans are back, (fiscal) policy impasses too
04/11/2022 | EU fiscal rules — quo vadis?

03/11/2022 | Picking up contagion in equity and commodity markets
28/10/2022 | Brazilian elections: The calm before the storm?

27/10/2022 | Energy crisis, interest rates shock and untampered recession
21/10/2022 | Market Volatility and Corporate Bonds: Collateral Damage
20/10/2022 | Can the booming battery sector help Europe with its energy crisis?
14/10/2022 | ‘'Whatever it takes’ reloaded?

12/10/2022 | Allianz Global Wealth Report 2022: The last hurrah

Discover all our publications on our websites: Allianz Research and Allianz Trade Economic Research



https://www.allianz.com/en/economic_research/publications.html
https://www.allianz-trade.com/en_global/news-insights/economic-insights.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/russia-war-economy.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/inflation-drivers.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/inflation-reduction-act.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/2023_02-17-global-trade.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/net-interest-income.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/inflation-reduction-act.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/monetary-policy-europe.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/inflation-reduction-act.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/saving-usa-europe.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/corporates-inflation-investment.html
mailto:https://www.allianz.com/en/economic_research/publications/specials_fmo/energy-price-europe.html?subject=
https://www.allianz.com/en/economic_research/publications/specials_fmo/global-consumption-wealth.html
mailto:https://www.allianz.com/en/economic_research/publications/specials_fmo/energy-price-europe.html?subject=
https://www.allianz.com/en/economic_research/publications/specials_fmo/global-consumption-wealth.html
mailto:https://www.allianz.com/en/economic_research/publications/specials_fmo/energy-price-europe.html?subject=
mailto:https://www.allianz.com/en/economic_research/publications/specials_fmo/eurozone-fiscal-policy.html?subject=
mailto:https://www.allianz.com/en/economic_research/publications/specials_fmo/global-risk-barometer.html?subject=
mailto:https://www.allianz.com/en/economic_research/publications/specials_fmo/pension-reform-france.html?subject=
mailto:https://www.allianz.com/en/economic_research/publications/specials_fmo/wealth-pensions-asia.html?subject=
mailto:https://www.allianz.com/en/economic_research/publications/specials_fmo/global-economy-outlook.html?subject=
https://www.allianz.com/en/economic_research/publications/specials_fmo/economy-conflict-war.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/europe-residential-real-estate.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/eurozone-yields-savings.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/europe-residential-real-estate.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/europe-residential-real-estate.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/esg-climate.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/us-retail.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/credit-conditions.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/us-retail.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/financial-globalization.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/2022_11_15_AfricaEnergySector.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/fixed-income.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/2022_10_21-liqidity-risk.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/US-midterm-elections.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/EU-fiscal-rules.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/equity-commodity-markets.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/brazil-elections.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/global-insolvency-report.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/2022_10_21-liqidity-risk.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/2022_10_20_Battery-sector.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/EU-fiscal-measures.html
https://www.allianz.com/en/economic_research/publications/specials_fmo/global-wealth-report.html

Director of Publication

Ludovic Subran, Chief Economist
Allianz SE

Phone +49 89 3800 7859

Allianz Group Economic Research
https://www.allianz.com/en/economic_research
KoniginstraBe 28 | 80802 Munich | Germany
allianz.research@allionz.com

YW @allianz

in allianz

Allianz Trade Economic Research
http://www.allianz-trade.com/economic-research

1 Place des Saisons | 92048 Paris-La-Défense Cedex | France
research@allianz-trade.com

W @allianz-trade
in allianz-trade

About Allianz Research
Allianz Research comprises Allianz Group Economic Research and
the Economic Research department of Allianz Trade.

Forward looking statements

The statements contained herein may include prospects, statements of future expectations and other
forward-looking statements that are based on management’s current views and assumptions and
involve known and unknown risks and uncertainties. Actual results, performance or events may differ
materially from those expressed or implied in such forward-looking statements.

Such deviations may arise due to, without limitation, (i) changes of the general economic conditions
and competitive situation, particularly in the Allianz Group’s core business and core markets, (ii) per-
formance of financial markets (particularly market volatility, liquidity and credit events), (iii) frequency
and severity of insured loss events, including from natural catastrophes, and the development of loss
expenses, (iv) mortality and morbidity levels and trends, (v) per-sistency levels, (vi) particularly in the
banking business, the extent of credit defaults, (vii) interest rate levels, (viii) curren-cy exchange rates
including the EUR/USD exchange rate, (ix) changes in laws and regulations, including tax regulations,
(x) the impact of acquisitions, including related integration issues, and reorganization measures, and
(xi) general compet-itive factors, in each case on a local, regional, national and/or global basis.

Many of these factors

No duty to update
The company assumes no obligation to update any information or forward-looking statement cont-
ained herein, save for any information required to be disclosed by law. may be more likely to occur, or

more pronounced, as a result of terrorist activities and their consequences.

Allianz Trade is the trademark used to designate a range of services provided by Euler Hermes.
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