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Key messages: 

• The important role of biomass in sustainable development is insufficiently addressed 

in the current set of the Sustainable Development Goals (SDGs). 

 

• Plant-based biomass for food, feed, energetic and industrial purposes is a widely 

used resource in human development, by industrial and developing countries alike.  

• The demand for plant-based biomass is constantly increasing. 

• Yet, biomass is a limited resource. If not managed and governed appropriately, the 

production and consumption of biomass can aggravate environmental challenges 

and undermine social development. 

• Biomass presents an excellent case to study the tradeoffs and linkages of different 

SDGs of the Post-2015 development agenda, and to holistically assess whether the 

proposed SDGs are in fact sustainable. 

 

  

Summary 

The Rio+20 sustainable development 

conference launched a process to develop a 

set of Sustainable Development Goals (SDGs) 

and put the ambitious agreement on the 

global political agenda to strive for a 

development that works for the people and 

the planet (UN GA 2012).  

 

This brief presents key scientific findings about 

the sustainability challenges of biomass 

production and use. On this basis, it argues 

that issues of natural resource governance 

deserve greater recognition in the SDG 

negotiations – as they are at the heart of the 

joint Rio+20 commitment “to ensure the 

promotion of an economically, socially and 

environmentally sustainable future for our 

planet and for present and future 

generations” (UN GA 2012, 1).  

 

Land-based biomass, derived from plants, is 

used for food, feed, fuel, and industrial 

purposes. Its sustainable production and 

consumption is the prerequisite to 

continuously meeting basic human needs 

while safeguarding the environment. 

Therefore, the issue of sustainable biomass 

plays an important role in achieving key 

objectives of the Post-2015 development 

agenda, such as food security, energy security, 

biodiversity, and/or climate stability. 

The Scientific Debate on Sustainable Biomass 

– Finite Supply, Rising Demand, Sustainable 

Production and Consumption 

Biomass is a crucial factor in human 

development. In 2005, approximately thirteen 

billion tonnes of biomass were harvested per 

year, whereby biomass for food and feed 

accounted for about 82 percent, biomass for 

fuel for about 11 percent and biomass for 

industrial purposes for 7 percent (Wirsenius 

2007).  

The demand for food and feed is 

projected to increase dramatically in the 
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medium-term, due to population growth, 

growth in average incomes and changing 

dietary patterns (OECD-FAO, 2014). At the 

same time, biomass is also increasingly 

wanted for non-food and non-feed purposes. 

In addition to its use as a traditional energy 

source (wood and charcoal), the modern 

energy mix progressively relies on the 

combustion of biomass-derived agrofuels, 

such as biogas, bioethanol, and biodiesel, – 

largely in response to dwindling fossil fuel 

reserves, fluctuating prices, and the need to 

cut CO2 emissions (IEA and OECD 2013). In 

Germany, for example, in 2014, approximately 

12.5 percent of the total arable land was 

cultivated with crops used for energy 

purposes (FNR 2014). Biomass is also 

important in the chemical and pharmaceutical 

industries, often as part of a bigger trend 

towards replacing fossil fuel inputs with 

renewables. 

Within the scientific debate, several 

themes have featured prominently in the 

context of the importance of biomass for 

human development: 

• Is it possible to increase biomass 

supply, and, if yes, how?  

• Are there land reserves to expand 

cultivation, and, if yes, where?  

• How does the competition for land 

play out?  

• What are the social and ecological 

implications of increased biomass 

production for different purposes?  

• What are core criteria, parameters 

and mechanisms to ensure the 

sustainable production and 

consumption of biomass? 

• What are the global repercussions of 

national and local choices for 

biomass production and 

consumption?  

 

A major focus of the scientific debate has 

been the study of the sustainability 

implications of increasing biomass demand in 

view of land take, land use change, and the 

competition for land, and in the context of 

progressing deforestation, persistent land 

conflicts, declining biodiversity, and/or 

endangered food security. 

The findings stress that the multiple types 

of biomass are a limited resource. If not 

managed and governed appropriately, the 

production and consumption of biomass can 

aggravate human development challenges, 

such as resource scarcities, biodiversity loss, 

and climate change (Searchinger et al. 2008), 

and it has the potential to undermine social 

development (Beringer et al. 2011). For 

example, the production of biomass for non-

food purposes often results in a competition 

for land, and it can endanger food security, 

while the commercial pressure on land and/or 

the introduction of large-scale monocultures 

can negatively impact rural development, 

lock-in economic structures that are 

unfavourable for a country’s medium-term 

development trajectory, and aggravate land 

governance challenges (Cotula et al. 2008; 

Peskett et al. 2007; German et al. 2013; Rossi 

and Lambrou 2008; Alves Finco and Doppler 

2010). Land use changes can also increase 

greenhouse gas emissions (Searchinger et al. 

2008; Fearnside 2000; IPCC 2014). And an 

intensified use of land resources may 

influence water and soil quality and 

availability and might negatively affect the 

global carbon and nitrogen biogeochemical 

cycles (Ribeiro and Quintanilla 2015).  

Furthermore, the necessity to cultivate 

more land to serve the different demands for 

biomass might imply moving agricultural 

production into areas, for example grasslands, 

savannahs, wetlands, and forests, that may 

either be unsuitable for agricultural 

production, or that present a biodiversity 

hotspot, or secure the livelihoods of rural 

communities (UNEP 2014; German et al. 2013; 

Cotula 2012; Mwakaje 2012; Scheidel and 

Sorman 2012). Existing projections suggest 

that the increasing productivity of current 

agricultural land (via yield increases, better 

technologies, better access to productive 

resources) will be insufficient to meet the 

rising demand for different types of biomass 

(Kampman et al. 2008; UNEP 2014). This is 

also underlined by historical trends. For 

instance, the conversion of forest land for 

crop production, livestock farming and logging 

explains the largest share (55 percent) of 

worldwide gross deforestation (European 

Commission 2013, 19 ff). Predictions are that 
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future areas of land expansion for crop 

production will likely come from forest area 

which makes up 24 percent of the global area 

of land suitable for crop production 

(approximately 900 million hectares) 

(Kampman et al. 2008, 35). Simultaneously, 

the total arable land area available for 

biomass production is declining due to natural 

hazards, urbanisation and infrastructure 

development, as well as climate change 

(European Commission 2013, 19 ff; Millan 

2008).  

Finally, research emphasises the need to 

account for the global repercussions of 

regional or national land use choices as well as 

land use changes in the context of trade and 

investment. For instance, strengthening 

“domestic forest protection without 

simultaneously decreasing demand for wood 

necessitates an increase in foreign imports, 

introducing a negative impact on forest 

biodiversity elsewhere (…). On an 

international scale a net gain in forest 

protection is questionable if local protection 

shifts logging pressure to natural forests in 

less privileged areas of the world (…)” (Mayer 

et al. 2005, 359).  

This fact is important when weighing the 

costs and benefits of biomass for non-food, 

non-feed purposes, which can result in land 

use change, overuse of ecosystems and 

resources, and net-export of ecosystem 

services. In particular, rising demand in 

industrial countries for biofuels might serve as 

an incentive in developing countries to 

produce for those markets – and contribute to 

overuse, land conversions, and the lock-in of 

economic structures unfavorable to long-term 

sustainable development (IPCC 2014).  

 

Implications for Sustainability Development 

Policy – Moving Forward 

 

Sustainable biomass production is 

essential to meeting basic human needs, 

protecting the environment, and establishing 

socio-economically sound and inclusive 

business prospects.  

The current set of SDGs does not 

sufficiently acknowledge the importance of 

biomass for achieving core parameters of 

human development, such as food and energy 

security. It also does not account for 

interdependency dynamics, such as land use 

and resource competition, that different 

development targets might entail. However, 

the scientific debate stresses that meeting the 

globally rising demand for biomass in a 

sustainable way may be one of the most 

pressing sustainability-related challenges of 

our common future. On the positive side, the 

integrative analysis of the SDGs from the 

viewpoint of natural resources and 

ecosystems opens up deliberative space and 

encourages the search for more sustainable 

practices.  

Transdisciplinary multi-stakeholder 

dialogues, organized by the Institute for 

Advanced Sustainability Studies (IASS), have 

concluded with the following 

recommendations for sustainable resource 

governance in a post-2015 development 

agenda: 

• Reinforce targets that relate to 

sustainable biomass production, namely 

secure land tenure, biodiversity, the 

protection of underpinning ecosystems, 

and sustainable land management 

• Establish multi-level mechanisms of 

sustainability governance that reduce the 

negative impacts of national decision-

making on biomass futures for other 

countries’ ecologies and societies  

• Review existing institutions and 

mechanisms of international and global 

governance in view of their implications 

for sustainable biomass production and 

consumption 

• Increase policy coherence on the topic of 

sustainable biomass to ensure positive 

synergies by producing it in a more 

people-centered and environmentally 

sustainable way 

• Raise national, regional, and international 

awareness about resource efficiency and 

possible reductions in biomass 

production and consumption 
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