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BACKGROUND RESULTS (Descriptives)

Outcome and explaining variables — Variable means 2008 2009 2010 2012 2013

Diet diversity (8 Food groups, weighted, past 7 days) 983 9,50 851 13.6 10.1
promoted and new projects are being undertaken (waht et al., 2012). Lack of food (number of days in past 30 days) (SRR RE R
HH members working for Jatropha project (Number) 091 082 1.1 054 0.29
Total land per capita (in ha) 055 042 041 0.52 043
Crop diversity (Number of crops grown) 4.4 47 38 80 7.4
Agricultural equipment (Dummy) 047 045 0.53 0.63 0.64
Storeroom for agricultural products (Dummy) 0.26 0.29 0.34 0.37 0.38
Livestock sales (Dummy) 048 0.39 0.23 0.61 0.26
Public employment (Dummy) 0.04 0.03 0.04 0.06 0.06
: : : : : Own Business (Dummy) 022 0.34 0.25 0.32 0.23
Besides economic, agronomic and environmental questlons, Employment as agricultural labor (Dummy) 0.37 0.30 0.18 056 0.31
Dependents (Number, <10 and >65) 20 21 21 20 23
Labor force (Number, >=10 and <=65) 3.2 33 34 42 4.2
, , . ] o Total rice yield (kg) 1331 1430 542 1632 944
There is little research quantifying socio-economic impacts of Total cassava yield (kg) 2267 767 642 1666 1991

. . Total maize yield (kg) 316 135 45 380 158
large-scale Jatropha production on smallholders, mainly due to = oia pulses yield (ko) 143 127 14 260 o1

: . . : Agricultural workers (Dummy) 024 042 0.34 0.31 0.38
lack of baseline studies and detailed data collection. B8 ol help (Dummy) 098 083 085 086 0.8

(Hodbod and Tomei, 2013, Van Eijck et al., 2014, Schut and Florin, 2014) Number of observations 735 613 473 418 390

Former impact analysis of the project in Madagascar shows that RESULTS (Fixed effects regression)

Diet diversity Lack of food

Coefficient S.E. Coefficent S.E.

: . : : : IHH members working for Jatropha project (Nbr) 0.22** 0.10 -0.03 0.29
= household income is increased and income inequality reduced Total land per capita (ha) e i | e | 6ae
(Grass and Zeller, 2011, Bosch and Zeller, 2013) Crop diversity (Nbr) 0.08** 0.03 -0.18** 0.08
Storeroom for agricultural products (Dummy) 0.50** 0.20 -1.25* 0.67

OBJECTIVES Livestock sales (Dummy) 1.2%** 0.21 -0.28 0.51

Own Business (Dummy) 0.26 0.21 -2.39%** 0.52

Provide insights into relationship between employment for the _elog eiee (Mo, =10 Eingd <=65) S | O | AL | Bae
Cassava yield (kg) 0.0002  0.00 -0.0001**  0.00

Jatropha project and household food security. Pulses yield (kg) 0.0004  0.00 -0.0003**  0.00
Agricultural workers (Dummy) 0.20 0.20 -1.34** 0.56

ACTIVITY Mutual help (Dummy) 0.46* 0.24 -0.82***  0.67

After hype in 2007/08 and subsequent downfall, Jatropha is still

Jatropha production has comparative advantage in areas with
low-input farming systems, abundant land, poor infrastructure

and hlgh fossil fuel prices (De Yong and Nielsen, 2011, Achten et al., 2014)

doubts exist on the social dimension of sustainability.

= households working for the Jatropha plantation are poorer

R-sqg within 0.39 0.09
R-sg between 0.20 0.06

surroundings of a large-scale Jatropha project in Madagascar R-sq overall | 0.33 0.09
Number of observations 1633 1979

Five household surveys from 2008 - 2013 in three villages in the

Focus group discussions o _ LESSONS LEARNED & RECOMMENDATIONS

Food security indicators: = Positive impacts on diet diversity, but not on long-term and more

"+ Diet diversity, past 7 cays O ) subjective food security (Households working for Jatropha
(8 food groups with weights, WFP, 2008) . N a

plantation use less land, inputs, less yield than others over time,
= Lack of food, past 30 days and 12 months : (ess other activities)

Wage work for Jatropha project = Recommendations:

= Number of household members working = Rural development: promotion of investments in storage, crop

Agricultural production =g . diversification, livestock and savings, off-farm employment
= Seeds, yields (kg), land (m2) » For Jatropha plantation: better monitoring of employment, meet
Fixed effects models local energy needs, provide energy services, sponsor agricultural

support programs and activities, set aside land for food growing
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= Robust standard errors, year dummies included

RESULTS (Focus group discussions)

particular during off-season and droughts, helps to increase
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Background

The world Is facing increasing demand for
biomass. All existing studies on projections of the
future demand of biomass as energy carrier or
material for EU countries but also the rest of the

world show increasing trends.

The Iincreased use of biomass in the EU will
Impact the environment in the EU but also abroad
because more and more biomass is imported.

ODbjective and Activity

Oko-Institut e V.

Institut fir angewandte Okologie
Institute for Applied Ecology

We use results of a partial equilibrium land use model (GLOBIOM) and a
forest sector simulation model (G4M) running at IIASA to assess the GHG
Impacts of alternative scenarios of bioenergy use. GHG estimates include
deforestation, afforestation, forest management and agriculture.

The scenarios describe a
baseline scenario of current
policies and various alternative
developments of bioenergy

Global trade of biomass goods, indirect effects e A demand u”t_" 2050
caused by a high degree of substitutability of Py « demand in EU stagnates,
feedstocks, branched process chains and the | « demand in EU is largely met
competition for land make an estimation of net - by imports and
impacts a challenge. Jpemsass gy o » demand in the rest of the
Scenario world increases more strongly.

Preliminary results

EU Global EU perspective: net GHG
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emissions from land use
activities (agriculture and
forestry) are reduced in 2030
and 2050 compared to the
baseline in all scenarios.

Global perspective: in 2050
net emissions increase for
some scenarios. Globally
emission reduction might thus
be only temporary.
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Only an integrated view,
l.e. considering different
sectors, environmental
Impacts, development
over time etc. enables to
explore sustainable
pathways of biomass use.

Land use models can
assist to find and sketch
robust pathways and to
point to important
feedbacks that need to be
considered.
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Impacts of different scenarios of
biomass use In the EU affect both,
net land use emissions in EU and
abroad significantly.

Assessing such impacts in an
Integrated way using models
enables to explore sustainable
pathways for the bioeconomy.
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(1) Drivers of the bioeconomy Forestlaw | (Y S ——

securing the supply of

The complex economic and societal transition from the hitherto Naiure conservation faw raw materials Regional planning law
predominant fossil-based “throughput economy” towards a circular flow Circular _ T immission control law
economy based on renewable resources, the so-called bioeconomy, faces sconamy ey | End-ofhfe products of materials and recovery [[EEy———:

the bioeconomy of residual materials

significant uncertainties. Renewable energy law

energy law

Based on a scenario analysis we identified and characterised six key Placing on the market

of bioeconomy

influence factors of the bioeconomy, such as biomass availability (5B) Product legislation products Chemicals regulation (REACH)
and oil price development (2A, see Fig. 1).

As key actor groups of the bioeconomy in Germany we identified the .. .. :
public and the private sector (comprising consumers/voters and (4) The political economy of transitioning towards a bioeconomy

companies/pressure groups), each of them with a conceivable The legal framework for the bioeconomy is fragmented. This
bioeconomy-friendly or a bioeconomy-averse attitude (see Fig. 2). constitutes an obstacle for the pursuit of a coherent bioeconomy

| | policy.
o 5 : oy — Fig. 1: Key influence factors . . : . .
_ ctive | Dynamic m 7-11times mentione for the development of the The current instruments have failed to constitute a coordinated policy

5A) Blomass 8 2-4tmes mentioned bioeconomy (Hagemann et

avalability/ B 1 time mentioned al. 2016) mix that could foster a long-term transition to a bioeconomy equi-

forest

Globalisation and structure l]br]um o

global economic 3F) |

Circular economy law

Fig. 4: Aspects of the bioeconomy law in the narrower sense (Ludwig et al. 2015)

Energy and climate policies

o ® T w Three major problems regarding a long-term transition to a
\ T8 11 LN . bioeconomy equilibrium are apparent:
Willingness to pay for o. 2B)

ony bio-based products 2 20) S~ Supply of and demanc « uncertainty about the resource base,

\l 1A) * for wood

: O tH— . . . :
Mean Actve SUMoe)g g ) 53  insufficient demand pull for material wood-based products,
1C) 0 . . of e
\ Fig. 2: Definition of four « safeguarding the sustainability of wood-based products.

scenarios (Hagemann et al.

48) Innovations along the value 2016) The competition between renewable and fossil resources is distorted

chain of wood (including

products) because of the limited internalisation of environmental costs.

innovative

| /\ | Political costs of a path change are high, because a significant

. </> — “demand” for a strong I:).ioeconorpy-.oriented policy b}/ consumers,
§ et producers or the electorate is also missing due to competing interests.

B However, a successful transition requires a twofold equilibrium: the

Passive v, economic sustainability equilibrium and a corresponding political

symbolic

= = = “ 2 28 0 2 equilibrium providing the corresponding transition policies (see Fig. 5).
(2) What is bioeconomy policy? For this, several challenges have to be met, for instance:

Direct policies (see Fig. 3) deal with bio-based raw materials, processes » a political majority has to be found to cross a critical threshold,
and products, either by supporting their supply or by creating a direct  consumers’ willingness to pay for bio-based products could
demand pull for bio-based products. increase if products combined credible environmental benefits

Indirect policies (see Fig. 3) deal with fossil resources, products and with quality advantages over fossil fuel-based products.
waste, with the aim of reducing overall fossil resource use. This may “Policy supply“:
create an indirect demand pull for bio-based processes and products. encompasses policy makers as actors (politics) and regulatory interventions (policies)

We differentiate between quantity-oriented approaches which expand iyl iyl iyl
conventional uses beyond the current lock-in equilibrium and quality-
/innovation-oriented approaches targeted at new harvesting methods.

Moreover we distinguish between general resource substitution Supporting the Supporting bio-based Reducing fossil resource
policies and bioeconomy policies with explicit sustainability bioeconomy resource processes use

base and products

guidelines (represented by blue shadings). Direct demand pull indirect dermand pui

o))

cost-oriented

B

Scenario 3

Active axis

[

Mean Passive Sum

Buffering

Passive axis

—_
()]

Direct Bioeconomy Policies Indirect Bioeconomy Policies

Direct Indirect
Bioeconomy Policies Bioeconomy Policies ﬁ ﬁ ﬁ

Supporting the bioeconomy Supporting bio-based
resource base processes and products

Direct demand pull

Waste and policies . Waste and
: ici Climate Product :
recycling (e.g. niche creation, STl DU (pIETse recycling

regulation deployment (e.g. R&D support) policy policy regulation Fig. 5: The market for bioeconomy policies (Pannicke et al. 2015)

port)

Reducing fossil resource use “policy demand*:

— S interests of industrial actors (incumbent industries/niche industries), consumers and voters
orestry, upply

agricultural & push
environmental policies
regulations (e.g. R&D)

(5) Recommendations for transition policies

Convenf- 2 Convention Innovativ Increasing Reducing

tiond processe processes/and costs of | | demand for | | "7 1. To overcome potential lock-in effects a critical threshold towards the

Cascading productg’ (e.g. : o
wdod produgfs (e.g. fossil fossil waste

consifuction chepcals from resource | | based oo bioeconomy needs to be crossed; afterwards, the transition process

tipfber, wood asification) base products

pellets might be self-sustaining.

<Directdemand pul <ndirec mand pull 2. It is advisable to combine a gradual development of existing policies

with efforts to identify and support innovative niche products and
Fig. 3: Three pillars of wood-based bioeconomy policies (Pannicke et al. 2015) processes and tO Create conditions fOI' a market'induced Selection
of the most sustainable and cost-effective ones.

3. Reforming framework conditions such as climate and waste policies.
References

es.
orests)

(3) Legal framework of the bioeconomy

* In our analysis we differentiate between the “law on bioeconomy in
the narrow sense” (see Fig. 4) and the “law on bioeconomy in the
Hagemann, N., Gawel, E., Purkus, A., Pannicke, N. and Hauck, J. (2016): Possible futures towards a wood-

° b3
wider sense”. based bioeconomy: A scenario analysis for Germany. (forthcoming)
The study identified some legal norms that Support the objectives of a « Ludwig, G., Kock, W., Tronicke, C. und Gawel, E. (2015). Der Rechtsrahmen fur die Biookonomie in

tai ble bi h the | th . l Deutschland. In: Die Offentliche Verwaltung 68(2): 41-54.
sustainable bioeconomy, such as € law on € circutar economy. Ludwig, G., Pannicke, N., Gawel, E. (2015): SchlieBung von Stoffkreislaufen am Beispiel von HTC-

Nevertheless, the current legal framework holds significant room for Brennstoffen. In: Wasser und Abfall 10: 26-30.
. £ th diti £ he bi A le ; h « Pannicke, N., Gawel, E., Hagemann, N., Purkus, A. and Strunz, S. (2015): The political economy of
lmprovement of the conditions for the ljoeconomy. An €xampte 15 the fostering a wood-based bioeconomy in Germany. German Journal of Agricultural Economics 64(4). (in press)

functioning of the emissions trading scheme. - Homepage: www.ufz.de/biooekonomie
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BACKGROUND

Bioeconomy has been identified as a new (meta-)discourse
(Pulzl et al., 2014) fueled by different political organizations
and at different political levels highlighting sustainable
development (SD) as a major goal. Addressing major societal
and economic challenges and at the same time create a more
favorable environment is promised in different bioeconomy
strategies. The bioeconomy in itself however cannot be
considered as self-evidently sustainable as visions about the
relationship between bioeconomy and sustainability differ
substantially (Pfau et al., 2014) . How SD is approached and
ensured in bioeconomy strategies remains therefore an
empirical question (Kleinschmit et al., 2014). To answer this
question the integration of environmental policy is understood
as an operational principle to implement SD.

OBJECTIVES

1. To assess whether and how national
political discourses on bioeconomy

integrate environmental concerns.

SD EPI

2. To assess the role of the forest
sector in the different bioeconomy
strategies and whether
environmental concerns are
integrated in the forest sector
discourse.

3. To reveal differences in the
integration of environmental
concerns in bioeconomy discourses
between different EU member
states.

THEORETICAL CONCEPT

Environmental Policy Integration (EPI) bases on the aim that
environmental aspects are considered (weak EPI) or prioritised
(strong EPI) in other policy areas (Jordan and Lenschow, 2010). SD
and EPl are two related concepts that have developed in
parallel. Lenschow (2002) resumes that linking EPI to the
powerful paradigm of SD contributed to its political acceptance,
though it has had less facilitated implementation on the
operational level (Lenschow, 2002). Instead SD has taken
attention away from EPI and creating confusion about what
should be integrated into the sectors - environmental objectives
or SD (Pallemaerts et al 2006). Additionally there has been so far
only weak evidence that political sectors support the integration
of environmental objectives (Jordan & Lenschow, 2010a). Instead
strong prevailing interests among the sectors lead to resistance
(Lenschow 2002). Basing on the cognitive logic of EPI this poster
aims to contribute to understand if the political discourse on
bioeconomy offers a new chance to support SD and EPI and the
interrelations of both.

EMPIRICAL APPROACH

Empirically the study is outlined as a cross-country comparison
applying a qualitative frame analysis. The comparison comprises
the political discourse of the EU and four EU member states:
Germany, Finland, France and the Netherlands. Analyzed
documents cover national and EU political strategies as well as
political programs of the forest sector addressing bioeconomy.

Alexandru Giurca
alexandru.giurca@ifp.uni-freiburg.de

MAJOR FINDINGS

SD is the overarching concept included in the political bioeconomy
discourses. It is mainly addressed in a technocratic way highlighting
the relevance of efficiency;

The used SD concept supports the dominance of the frame of
economic sustainability emphasizing economic growth, new job
opportunities and the importance of entrepreneurship and
innovation;

Environmental concerns are addressed but mainly as a challenge
rather than an independent goal or as part of a win-win solution,
strategic path towards EPI are lacking or remain superficial in most
of the political bioeconomy discourses;

Table 1. Forests in the bioeconomy discourse

EU and Member Main Frames

states
Forest sector and provision of woody biomass highlighted as
Important
Forests play a central major role in the development of the
bioeconomy
EU, DE, FR, NL,FlI Highlighted role in climate change mitigation
Challenges in the forest sector (e.g. provision of sufficient biomass,
competition for land use) highlighted

EU, DE, FR, NL,Fl

Fl

EU,DE,FR, NL

Self-sufficiency of woody biomass -able to provide for both the

FI national and international market
DE, FR, NL Acknowledging need of imports of woody biomass
DE, FR, NL Importance of SFM

LESSONS LEARNED

Though making rhetorical use of the SD concept the bioeconomy
discourse is mainly aligned with the concept of ecological
modernization. Hence, it is less about balancing economic, social
and ecological objectives but placed on a continuum between
economic growth and ecological concerns with clear emphasize on
the former. Environmental objectives are in the backseat of the
bioeconomy discourse.

To not overrule already existing SD and environmental policies the
need for policy integration and coordination becomes even more
relevant and has been addressed as well in some political
bioeconomy strategies.

The cross-sectoral character of the bioeconomy discourse offers the
chance for EPI. This chance has not been used yet.
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Background

Bioenergy use in the energy sector, particularly in combination with carbon capture and storage (BECCS), is projected to play a key role
in the coming decades for climate change mitigation. However, the production of bioenergy for use with CCS in the energy sector
might come along with various negative side effects in the land-use sector. For instance, conversion of forests to arable land for
bioenergy production might cause CO, emissions that would not occur in the absence of bioenergy (additional emissions). To avoid
such negative side effects, bioenergy deployment could be accompanied by a forest protection scheme. But limiting the available land
might require an intensification of agricultural production, which could result in increasing food prices. Thus, bioenergy production
combined with forest protection might have positive environmental (biodiversity, carbon stocks) but negative socio-economic effects

(food security).

Research objective and approach

In this study, we aim to assess to what extent changes in the agricultural system could improve the sustainability of large-scale
bioenergy production in terms of a) CO, emissions from land-use change, b) nitrogen fertilizer use, c) agricultural water withdrawals
and d) development of food prices. The sustainability of large-scale bioenergy production depends on a multitude of factors in the
agricultural system such as food and bioenergy crop vields, efficiency of fertilization, international trade, food demand, land and water
use for bioenergy production, and CO, emissions from land-use change. Starting from a set of rather pessimistic assumptions in these
domains, we investigate how a switch towards more optimistic assumptions (based on the current literature) could improve the
overall sustainability of large-scale bioenergy production. In a first step, we identify the most effective measures in agricultural system
for each sustainability dimension as well as trade-offs between sustainability objectives for a given measure. In a second step, we
explore if the combination of the most effective measures could improve the sustainability of large-scale bioenergy production in

several dimensions simultaneously.
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Sustainability effects of large-scale bioenergy production under different assumptions in the agricultural system
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BACKGROUND / INTRODUCTION

Cote d'lvoire, in West Africa, has a high level of biodiversity, with around 1,200 animal
species and 4,700 plant species. Most of this diversity is located in the interior part of
the country especially on forest land.

According to FAO 2005, deforestation is responsible for the loss of 13 million hectares
of the world’s forests. Africa is the most affected continent. Data covering the period
1990-2000 shows that the highest rate of deforestation is in Africa 0.8%, before Latin
America with 0.4%, and Asia with 0.1% (Naoto, 2006). South America and Africa are
still ranked first in deforestation rates today, with 4 million hectares and 3.4 million
hectares respectively recorded per year between 2000 and 2010.

Specifically, Cote d’lvoire has suffered severe deforestation (~90% of forest loss since
1960)
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Evolution of Forest in Cote d’lvoire

Forest conservation is a matter of international concern. The Food and Agricultural
Organisation (FAO) reports that the most diverse terrestrial ecosystems are located in
primary forests, especially tropical moist forests (FAO 2010).

For Beke(2010) deforestation in Cote d’lvoire reflects the forest management
problems that exist in most African countries. A key reason for deforestation in Cote
d’lvoire is cultivation. This is driven by the growing population and the lack of clearly
defined property rights for forest land.(Ehui et al., 1989).

In order to address the issue of deforestation, many actions are taken globally and
locally, one of which is the implementation of protected areas within countries.
Forest conservation measures put restrictions on the access of local communities to
forest services.

However, local communities supplement their daily livelihood from forests, especially
from timber and non-timber forest products. Tropical forests are a major income
source for these communities and they contribute between 20% and 40% of total
household income for people living in forest areas. The dependence on forest-related
services is higher for the poor population, especially on fuel wood and fodder.

ACTIVITIES (Methodology)

This study focuses on the Bouaflé protected forest (foret classée de Bouaflé) in the western part of
Cote d’lvoire. The forest is 20350 ha and was made a protected forest in 1974. It is one of the most
deforested protected areas in the country.
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We conduct a survey. The questionnaire was administered to a stratified sample of five (5) villages
of the protected forest of Bouaflé. Three of the villages (Abbekro, Petit Gohitafla, Yobouekro) are
located inside the protected forest whereas the other two (Djakro and Saa-Nguessankro) are outside
the protected forest. The villages were chosen either according to their accessibility by transport
means, or according to their size of big villages among other surrounding settlements.

Sample size 159 household heads.

. Legal & institutional framework

National forest domain includes among others (ie. national parks & reserves, community forests...)
the classified forests.

Classified forest is a forest area defined and delimited according to legislation and regulation in
order to provide it with the legal necessary protection (4212331 ha~ 13% of the national Territory)=>
managed by an State-own structure.

Rights of use of forest by the surrounding population (Collect of dead wood, fruits, food, medical
forest-based products, NTFP, wood for habitat construction not for sale, drinking water, animals for
traditional consumption, cultural use ... Article 46). The law 2014-427 of July 2014 aims to
(Sustainable management of forests, protection of biodiversity, Participatory protection approach...)

A positive improvement: Provision for strong punishment for infraction: imprisonment from 5 months
up to 5 years, Restriction on the tree ownership and cutting (Only little punishment was provided by
the previous forest law (law 65-425 of 20 Dec 1965, modified in 1966).

.4

A Measure of the Forest Protected Areas Benefits for the Surrounding Population: A
Case Study of the Bouaflé Protected Forest (COTE D'IVOIRE).

Kouame Bossombra Nadege-Parfaite

WASCAL, West African Science Service Center on Climate Change and Adapted Land -Use/ www.wascal.org
University Cheikh Anta Diop, Dakar/Senegal
degeofr@yahoo.fr

OBJECTIVES

The surrounding population benefits in many ways from the forest and we wish to
measure the effects of forest conservation on these communities.

This paper aims to:
Firstly describe the perception of forest benefits by the population

Secondly, estimate the benefits of forest conservation perceived by the population
using a contingent valuation approach, particularly the Willingness to Pay (WTP)
methodology.

Thirdly, we will recommend innovative conservation policies which rely mainly on
population appropriation of the conservation.

RESULTS

The survey in the Bouafle Protected forest provides the following results.

Does forest provide food (vegetables & animals)?

V

Mean WTP=1658.491 FCFA
Zero willingness to pay accounts for 42.14 % of our sample size based on the following
reasons given by the respondents.

Percentage (%)

58.33

It is not me who should pay 16.67
The forest is not mine 8.33
16.67

LESSONS LEARNED / RECOMMENDATIONS

Local people should appropriate conservation measures, policies.

-Develop sustainable agriculture (intensive agriculture, agroforestry, no/low tillage...)
-Sensitize to sustainable use of forest resources/ services.

For reducing the use of fuelwood:

-Encourage the use of “foyer ameliores” (a sustainable use of fuelwood) in each
household

You add ember in these container made of terracotta. Then you can put your pot on it
for cooking. It is based essentially on raw materials. It reduces fuelwood consumption
and is adapted to cooking practices of rural African people. It is also a more sanitary
way of cooking than ordinary charcoal and firewood. It is more accessible to poor
population. It should be generalized (through sensitization, training, subsidies...)

-Make accessible to local people a technic of fuel production using animal waste.

Train local people to NTFP related economlc act1v1t1es

-Vegetable oil production and sale. ie, palm oil production, palm oil-related products,
coconut oil.

-Traditional fabrique (traditional shoes made of sheep skin, traditional cloth...)

-Develop activities around local drink “bandji” and some local food (cassava,
plantain, yam powder/couscous)

Ricinodendron heudelotii, (Euphorbiaceae), commonly called Eho / Baoulé language
. Akpi
-Develop ecological tourism around the protected forest.

-Establish entrance fees for the Bouafle protected forest that could be used to fund
conservation policies and also that could benefit to surrounding population through
social needs care subsidies (health care, education...)
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BACKGROUND / INTRODUCTION

The European Commission has set a long-term goal to develop a
competitive, resource efficient and low carbon economy by 2050.

As part of a green economy, the bioeconomy plays a key role, to
replace fossil resources on a large scale, not only for energy

applications, but also for chemicals and materials.

ACTIVITIES

EU bioeconomy policy framework

»* A competitive, resource efficient and low carbon economy by 2050.

*»* Innovating for Sustainable Growth: A Bioeconomy for Europe

> Europe 2020 Strategy for smart, sustainable and inclusive growth:
Resource Efficient Europe, Innovation Union flagship initiatives

¢ Research, development and innovation policy: European Research

Area (ERA), Horizon 2020 Framework Programme

s Common Agricultural and Fisheries Policy, EU Forest Strateqgy for

forests and the forest-based sector.

¢ Industrial policy & competitiveness: Lead Market Initiative,

Key Enabling Technologies.

RESULTS
EU bioeconomy: state of play

The EU bioeconomy has well-established traditional bio-based
industries (agriculture, food, feed, fibre, pulp and paper, etc.) and

biotechnology, chemical and bioenergy industries.
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26.8%

Use of food crops

Use of biomass
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Main sources of biomass (Mt)
European Union

Food crops 684
Fibre crops 0.4
Fodder crops 564
Total crops 1,248
Crop residues 212
Agricultural biomass 1,460
Wood 290
Total agriculture & forest biomass 1,750
Meat and animal products 200
Aquatic biomass 14
Total biomass 1,965

World
7,573
35
1,078
8,686
2,359
11,044
2,389
13,434
1,153
181
14,768

https://ec.europa.eu/jrc

Joint
Research

Centre

OBJECTIVES

i) current status of bioeconomy in the European Union;
ii) prospects of bioeconomy development until 2020 and beyond;

RESULTS

EU bioeconomy: state of play

Bio-based materials and biochemicals do not account yet for a high
share of biomass use.

The chemical industry uses about 9 Mt of renewable raw materials in
comparison with 90 Mt tonnes of feedstock used in 2012.

Biomass use for energy (Mt)

2012 2020
Forestry biomass 178 224
wood biomass 100 144
wood residues & co-products 78 80
Agricultural biomass 72 136
energy crops 40 84
agri by-products / residues 32 52
Waste 30 60
Total 280 420

Bioeconomy'’s prospects in the EU

Bioenergy production is expected to account for almost 60% of the
renewable energy use in 2020 (according to NREAPs).

More than 20% of all chemicals coming from the traditional chemistry
sector could be produced by biotechnological means in 2020.

Up to 30% of oil-based chemicals and materials would be replaced
with bio-based materials by 2030.

New bio-materials (bio-plastics, enzymes, biopharmaceuticals, etc.),
could have a significant share in the materials demand in the future.
Biomass use for energy could increase to 420 Mt (378-439) in 2030
and up to 432 Mt (562-702) in 2050.

Biomass potential for energy (Mt)

Present 2020 2030
Forestry 99-274 95-256 128-258
Agriculture 109-119 205-223 163-330
Waste 230-335 230-412 223-400
Total 438-728 530-891 514-989

LESSONS LEARNT / RECOMMENDATIONS

The switch toward bioeconomy will entail high demand for biomass
not only for bioenergy, but also for bio-materials such as plastics.
Biomass mobilisation and competition between different uses (food,
feed, fibre, bio-based materials and bioenergy) are key issues.

Key factors in the transition to a bio-based economy will be the
development of biorefinery systems, sustainable supply and use of
biomass and competition between different uses of biomass.
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BACKGROUND

The use of residues and waste is frequently suggested as
a way to avoid undesirable land use change and food
security effects arising from the use of crops for energy
production. Also the EC Renewable Energy Directive
(RED) stimulates the use of wastes, residues and
(ligno)cellulose material for bioenergy. However, the use
of the sustainable potential of residues and waste for
bioenergy generates increases the profitability of the
sector(s) that produces the biomass. The increase in
profitability (i.e. profits, defined as the rent) depends
on the price and costs of collecting the biomass. This
extra rent is an incentive for these sector(s) to expand
production, which has an effect on both land use and

food security.
OBJECTIVE

The objective is to evaluate the land use and food
security effects of the use of the sustainable potential
wheat straw in the EU for bioenergy production in 2030.

ACTIVITIES

First, a conceptual framework for analysing the land use
and food security effects of residues is designed and
implemented in the Modular Applied GeNeral
Equilibrium Tool (MAGNET), which is a global

computable general equilibrium (CGE) model.

A baseline scenario for 2030 is implemented in MAGNET

in which the use of wheat straw is limited to
conventional applications, such as animal bedding and
mushroom production.

In two counterfactual scenario we assume that the total
sustainable potential of wheat straw in the EU in 2030 of
0.57 EJ (taken from EC Biomass Futures project) is used
for bioenergy. The rent obtained from the agricultural
residues is calculated at 0.6 billion USS and 2.6 billion
USS in scenario 1 and 2, respectively. The rent is
implemented as a subsidy on the production of wheat in
MAGNET on the baseline scenario results for 2030
(ceteris paribus).
RESULTS

Results show that the use of wheat straw in the EU
decreases the price of wheat and increases the
production and consumption of wheat in this region. The
use of land for wheat production in the EU also increases,
which is largely compensated by a lower use of pasture
land and a reduction in land used to produce other grains
and crops. The total use of agricultural land in the EU is
nearly constant, namely +0.05 to -0.28 Mha in scenario 1
and 2 resp.

* LEIWageningen UR, International Policy Division, The Hague, The Netherlands
A Netherlands Environmental Assessment Agency (PBL), Bilthoven, The Netherlands
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RESULTS

The use of wheat straw in the EU stimulates the
production of wheat in the EU, which results in increased
exports of wheat and other agricultural commodities
from the EU and a reduction in imports to the EU. The
production of wheat and most agricultural commodities
in the rest of the world goes down, but the consumption
of primary agricultural products and also processed
foodstuff increases as a result of lower prices.
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Figure: Land use in the EU, the rest of the world and the
world in scenario 1 and scenario 2 compared with the
baseline scenario in 2030 (in Mha).

The shift of agricultural production from the rest of the
world to the EU and the high(er) yields per hectare in
the EU, result in higher world average yields and slightly
lower agricultural land use globally. The use of pastures
in the rest of the world goes up (0.22-1.05 Mha) and the
use of cropland decreases (0.28-1.29 Mha). The net
change area agricultural land is limited to -0.05 to -0.25
Mha in scenario 1 and 2, resp. Further, the consumption
of wheat and other food increases in the rest of the
world, which means that the use of wheat straw for
bioenergy contributes to an improvement of food
security.

LESSONS-LEARNED & RECOMMENDATIONS

Consideration of the land use change and food security
effects is crucial for a truly sustainable use of residues
and waste for bioenergy and therefore also for the
effectiveness and efficiency of bioenergy policies. More
complex and detailed analyses are needed to evaluate
the impact on soil quality, crop production technology
and especially the crop harvest index.
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RESULTS

BACKGROUND

Model based
(MAGNET)
Net change Net
of value of GDP effect
production =

Net GDP
effect

-13.7 3.0
7.7 -2.5
-22.4 10.6

-- Cost calculations (spreadsheet)--

A potentially limiting factor for achieving the objectives
of the EU Bioeconomy Strategy is the availability of
sustainably produced biomass at attractive prices.

MAGNET
effect

Change of
value of
biobased

production

Change of
value of
conventional
production

This raises the question which bio-based applications
generate the highest macro-economic benefits per unit
biomass. The macro-economic effects are determined by

1 Biofuel
2 Bioelectricity

10.7
10.2
11.8

3 Biochemicals

both the production costs compared to the fossil-based
reference, and by indirect economic effects. These
indirect economic effects are caused by changes in the
use of production factors (labour and capital) and
intermediate inputs for bio-based production and by
changes in prices, production, consumption and trade.

OBJECTIVE

The objective of this study is to gain insight in the
factors and mechanisms that determine the macro-
economic effects of different bio-based technologies in
the EU.

ACTIVITIES

The macro-economic effects of bio-based applications
are evaluated using the global recursive computable
general equilibrium (CGE) model MAGNET (Modular
Applied GeNeral Equilibrium Tool). Three bio-based
applications are considered, namely:

1) bioelectricity
2) biofuel (second generation)
3) biochemicals

The macro-economic effects are compared assuming the
use of 1 EJ biomass for each application.

To evaluate the importance of the indirect economic
effects two methods are compared to calculate the net
GDP effect. First, the expected change in production
value is calculated based on the conversion efficiency
and costs of bio-based and conventional technologies,
these results are reached without the use of a CGE

model. The second method calculates the net GDP
effect using MAGNET.
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MAGNET results show that the GDP effect of biofuels is
5.1 billion USS, which is 1.7 times the GDP effect
calculated based on the difference in production costs.
This multiplier factor 1.7 shows the impact of indirect
economic effects on the GDP effect compared to the
direct effects. A substantial part of these indirect effects
comes from higher wages, which are the result of the
labour intensive collection, pre-treatment and transport
of biomass. The increase in wages is transmitted to other
sectors in the economy, hence production and
consumption increases. Another important effect comes
from the lower oil price due to the substitution of oil
based fuel production by bio-based fuel production. The
lower oil price is beneficial for the EU economy and
improves the terms of trade effect, as the EU is a net oil
importer.

The same mechanisms apply to the calculation of macro-
economic impacts of the production of bio-based
chemicals and electricity. The production of chemicals
results in the highest net GDP effect compared to the
other bio-based applications, namely 6 billion USS. The
GDP calculated from the change in value of production
costs is however 10.6 billion USS. The lower multiplier
(0.6) is mainly the result of reduced competitiveness of
the services sector and the other industries sector. These
sectors are relatively labour intensive and compete for
labour with the domestic chemical industry.

LESSONS-LEARNED & RECOMMENDATIONS

The macro-economic effects of competitive bio-based
technologies are larger than the change in production
costs, but the effects differ per technology. Especially
the labour intensive collection, pre-treatment and
transport of biomass has a large economy wide effect.

REFERENCE

Smeets, E., C. Vinyes, A. Tabeau, H. Van Meijl, C. Brink and A.-G. Prins (2014). Evaluating the macroeconomic impacts of bio-
based applications in the EU. Seville, Spain, Netherlands Environmental Assessment Agency (PBL), Agricultural Economics

Research Institute (LEl) Wageningen UR, Joint Research Centre of the European Commission Institute of Prospective Technology
Studies (JRC-IPTS).




weeme== - The impact of the rebound effect of first generation

‘% MAGIET

biofuels use in the EU 27 on greenhouse gas emissions

Edward Smeets*, Andrzej Tabeau*, Siemen van Berkum¥*, Jamil Moorad*#, Hans van Meijl*, Geert Woltjer*

* LEIWageningen UR, International Policy Division, Alexanderveld 5, 2585 DB The Hague, The Netherlands

A Seanama Conservation Consultancy - P.O. Box 2327, Gaborone, Botswana; Centre for Applied Research - P.O. Box 70180, Gaborone, Botswana

BACKGROUND

An important objective of the mandated blending of
biofuel in conventional gasoline and diesel in the EU is
reducing greenhouse gas (GHG) emissions. An important
assumption thereby is that biofuels replace the
production and consumption of oil.

However, recent literature challenges this assumption,
because an increased use of biofuels will lower oil prices
and therefore result in increase crude oil consumption.
This so-called rebound effect offsets the expected GHG
emission saving effects of using biofuels.

OBJECTIVE

The aim of this study is to show the relationship
between biofuel policies and GHG emissions by pointing
at fuel market dynamics resulting in rebound effects and
to indicate the importance of rebound effects, which
are missed in most LCA studies. In addition we add to
examples in available literature by quantifying rebound
effects of biofuels for transport in the EU 27 and its
consequences for (expected) GHG emission savings.

ACTIVITIES

First, eight studies are reviewed (Hochman et al., 2010;
Stoft, 2010; Drabik and De Gorter, 2011; Laborde, 2011;
Rajagopal et al., 2011; Thompson et al., 2011; Chen et
al., 2012; Taheripour and Tyner, 2012).

Second, the Modular Applied GeNeral Equilibrium Tool
(MAGNET) is used to estimate the rebound effects of
biofuel use in the EU. MAGNET is a global computable
general equilibrium model that covers the global
economy.

RESULTS

Estimates of the rebound effect vary widely due to
differences in approaches, models and their parameters
used to quantify the economic mechanisms causing the
rebound effect, the geographic scope, the timeframe and
the biofuel policy regime.

Generally, estimated rebound effects are negative in the
country where biofuel use is being promoted (i.e. the use
of 1 unit of biofuel reduces oil consumption by less than 1
unit; units on energy basis). The rebound effects in other
countries are always positive (biofuel use reduces oil
consumption by less than 1 unit so the total fuel
consumption is increasing).

RESULTS

The net global rebound effect is usually positive, which
means that GHG emissions savings are less compared to
as usually is assumed, or emissions may even increase.
Biofuel tax credits and other financial incentives typically
result in higher net global rebound effects compared to
policies based on blending mandates.

Estimations with the global MAGNET computable general
equilibrium model indicate a global rebound effect of
the 10% biofuel blend mandate in the EU in the year 2020
of 22% to 30% (i.e. the use of 1 unit of biofuel reduces
global oil consumption by 0.78 to 0.70 units). This means
that GHG emissions will not be reduced as much as
usually is assumed, or may even increase. These results
show that rebound effects can significantly lower the
effectiveness of biofuel policies in reducing GHG
emissions.
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Figure: The impact of the rebound effect of biofuel use in the EU 27
on GHG emissions (in gC0O.eq./MJ fuel). Sources: MAGNET/author’s
calculations and Laborde (2011)

LESSONS-LEARNED & RECOMMENDATIONS

We conclude that the review and analyses presented in
this paper clearly show that the rebound effects of
biofuel use can greatly decrease the GHG saving potential
of biofuels, even more than indirect land use change
(ILUC), and point at the need for detailed economic
modelling when evaluating the environmental
sustainability, the effectiveness of biofuel promoting
policies, but also the economic impacts. Especially the
role of the Organization of the Petroleum Exporting
Countries (OPEC) cartel of oil producers is deserves
further attention, considering the current high level of oil
production and low oil price.

REFERENCES

Laborde, D. (2011). Assessing the Land Use Change Consequences of European Biofuel Policies - Final Report. Available at:
http://trade.ec.europa.eu/doclib/docs/2011/october/tradoc_148289.pdf. Washington, DC, USA, International Food Policy
Research Institute (IFPRI).
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BACKGROUND & OBJECTIVES

BACKGROUND:

Climate changes talks regularly underline that developing countries’
agriculture could play a stronger role in GHGs mitigation strategies and
benefit from the Kyoto Protocol program of subsidies. Scientists explain
that agriculture can contribute to carbon mitigation by storing more
carbon in the soil through greener cropping systems.

The clean development mechanism (CDM) proposed in the Kyoto protocol is
one particular policy instrument that can incite farmers to mitigate the
GHG balance towards more sequestration and less emission

OBJECTIVES (0O): Assessment whether mitigation strategies imply a trade-
off between environmental and economic objectives or a win-win
situation.

O1: Impact of perennial crops in farmers’ utility
O2: Impact of emission limitation in Farmers’ utility

ACTIVITIES

RESULTS

Study area: Village of “Bala” located in the “Satiri” rural commune,
located in the “Haut-Bassins” region in the Sudanian zone

Main crops activities: cotton, maize, sorghum and small areas of peanut,
bean, rice, and perennial such as eucalyptus, cashew-nut and Jatropha,
subdivided by traditional crops, intensive crops, and high intensive crops.

Method: Multi-period linear programming model.

Data source: IPCC (2007): emissions of GHGs per crop and carbon
sequestration from agroforestry. Primary data: crops yields, costs and the
inputs collected during a field work in which 45 small farmers.

Farmers’ objectives: Maximisation of their utility. The net present value
(NPV) of the annual net cash income (NCI) obtained after subtracting of
revenues, all current expenses as food consumption and production costs,
is used as proxy of the utility. The planning horizon for simulation is 25
years in order to take into account the life cycle or perennial crops.

More the NPV is higher, more the utility is improved, and then farmers’
welfare is improved.

They must make decisions about what commodities to produce in which
quantity, subject to constraints as the food consumption, resources
constraint (land, labour, and treasury) and minimum income.

The treasury is composed by the farmers’ own cash and the credit bounded
by cotton area. The total farm expenses must not exceed the available
treasury.

The household must satisfy the food need by consuming a part of its
production or by purchased grains.

Risk is taken into account in the model, because of variability due to many
factors (Hazell et al., 2015).

Emission constraint is added to the scenario of emission limitation.
Sequestration function is added to perennial crops scenario, to generate
the carbon balance.

|. BASELINE:

Crops activities: High income crops with high GHG emission: Intensive maize, cotton,
rice and traditional sorghum

Annual seasonal NCI: Dry 528,500 CFA normal; Normal 848,350 CFA; humid 496,200 CFA
with risk 948,160 CFA.

NPV 8,065,300 CFA
ll. Scenario of mitigation strategies

A. CROPS ACTIVITIES

Crops activities in emissions limitation Crops activities with perennial crop scenario
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B. Impact on farmers’ utility
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Farmers, utility is decreasing in the strategy of emission limitation and improving
with the association of perennial crops.

Emission limitation strategy involves trade-off while perennial crops improve
farmers’ utility.

Perennial crops lead also an individual carbon balance of 6.118 TCOZ2eq.

LESSONS-LEARNED & RECOMMENDATIONS

Small farmers must integrate perennial crops in their cropping system
while limiting emissions will get worse their life conditions. To reduce
emissions in annual crops system, subsidies are needed to compensate the
income lost. The country can apply to CDM program to get compensation.
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BACKGROUND OBJECTIVES

JClimate change impacts will be differently distributed The objective of this paper is to examine the factors

among different regions, generations, age classes, determining farmers’ perceptions of climate change and

income groups, occupations and genders (IPCC, 2001). decisions to cope with through the adoption of Climate
Smart Agriculture (CSA) practices.

JdThere is a need for rural farmers to adopt/develop

more sustainable and productive agricultural systems RESULTS
that boost food security while contributing to mitigate
climate change and preserving the natural resource Table 1: Results of the Heckman’s Probit Model of Farmers’ Perception of
base and vital ecosystem services. and Adoption of C5A

, , , , Perception Adoption of CSA
JGender inequality can also hinder adaptation to adapt Coef  Std Err. Coef  Std Err

to climate change, including the adoption of climate- Gender 0583 0400 -1480*** (398

smart strategies.
Age 0.010*** 0.003 0.028*** 0.004

JClimate-smart agriculture (CSA) is defined as Age2 -0.000***  0.000
agriculture that “sustainably increases productivity, Gender X Age 0.013***  0.004
enhances resilience, reduces/removes greenhouse gas Informal Education 0419 0 548 -0.020 0.069
emissions, and enhances achievement of national food Gender x Infor. Ed. 0430 0514

security and development goals” (FAO, 2013). “ormal Education 0.026 0.190 0.050 0.067

ACTIVITIES Gender x Formal Ed. -0.874*  0.521

S T q Migration 0.860*  0.475
2ampling procedure .
ampling procedure Credit 0088*% 0054

JThree sites (Dano, Koumbia and Gourcy) were selected in e e el remectnel
order to capture differences in weather conditions. Source: Computed from Survey Data: 2013

JA sample of 50 households was randomly chosen in each
village. Thus a total of 450 households were used for this LESSONS-LEARNED & RECOMMENDATIONS
study;

1 Data were collected through two complementary
approaches: a household survey and a village survey

(focus-group style). Jdwomen face restricted access to some assets and

Analvtical procedures productive resources; Government and others decision

ANalytical proceaures .

1Descriptive Statistics were used to describe farmer’s makers should channel their efforts toward the
Perceptions of Climate Change and the rate of adoption of development of policies and strategies to alleviate such

adaptation strategies in the study areas by gender; constraints.
JA Heckman sample selection model was employed to avoid
sample selection bias, since not every farmer who may
perceive climate change would respond to changes
through adoption of CSA technologies. References

. Aryal, J.P.,, C.R. Farnworth, R.Khurana, S. Ray, and T.
Figure 1: Adoption of adaptation strategies by gender Sapkota. 2014. Gender dimensions of climate change
adaptation through climate smart agricultural practices in
Adoption of adaptation strategies by Gender India. InnOvation in Indian AgriCUlture: WayS FOrward.
JdYameéogo, B. T. 2015. Social Capital and Farmers’
Adaptations Strategies to Climate Change in Burkina Faso.
A PhD Dissertation, Université Cheikh Anta Diop de Dakar
(UCAD), Senegal.

JHouseholds headed by females were less likely to adopt
CSA practices than male farmers;
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