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Systemic Approach to Adaptation to Climate Change and Renewable Energy Harnessing

(Biomass and Mini-Hydro)          PE 471.580

This STOA Briefing Note analyses to what extent 

pyrolysis and mini-hydro are able to reduce 

greenhouse gases and respond to the impacts of 

climate change concurrently. It considers what 

options may exist to fund these technologies, the 

barriers associated with implementation, and the 

need for a supportive policy framework. It is 

based on a STOA project, which ran from May 

2011 to January 2012, including a presentation 

to the STOA Panel on 19 January 2012.

POLICY CONTEXT AND BACKGROUND

There are two key aspects associated with the 

climate change policy agenda: mitigation and 

adaptation. Decision-makers need to implement 

policies and measures mitigating the greenhouse 

gases that lead to the impacts of climate change, 

such as flooding, sea level rise and drought. 

Adaptation includes responses to such impacts 

based on the implementation of the appropriate 

policies and measures. This report considers 

whether the cost effectiveness of the two 

technologies in question can be improved if they 

address both aspects of the climate change 

policy agenda concurrently.

SUMMARY OF FINDINGS

The potential of these two technologies to 

address both adaptation and mitigation may be 

limited to specific applications, and will need to 

consider the local implementation context.

The implementation of pyrolysis will be limited to 

the uptake of the biochar product, while the 

implementation of mini-hydro will need to 

consider its ability to manage water levels in 

given water basins. For biochar, effectiveness of 

the technology may be a function of its 

combination with specific soil types.

technology may be a function of its 

combination with specific soil types.

The authors maintain that the ability of pyrolysis 

to create renewable energy while still generating 

a product that addresses adaptation represents a 

‘win-win’ scenario in terms of addressing both 

agenda items simultaneously in a cost-effective 

manner. The ability of mini-hydro hydropower to 

address both issues is less straightforward.

WHAT IS PYROLYSIS?

Pyrolysis is a term used to describe the 

decomposition of biomass at temperatures 

ranging from 400-600°C in the absence of air. It 

involves quickly heating the biomass (by using 

hot sand), which results in the rapid 

condensation of the vapours produced. The 

pyrolysis process produces three major products:

a liquid known as bio-oil, hydrogen-based 

‘syngas’ and a solid known as biochar. Each 

product has existing and potential applications. 

The amount of biomass produced by the forestry 

sector in North America has facilitated the 

commercialisation of bio-oil and its use as an 

alternative fuel for electricity generation. Despite 

the potential use of syngas, its uptake is less 

prevalent, and may be limited niche applications 

of the technology. Both products have and could 

address mitigation cost effectively but are unable 

to respond to the impacts of climate change.

Biochar is the only pyrolysis product that has the 

ability to address adaptation by serving to both 

enhance the water retention properties of soil 

and reverse the impacts of soil erosion. Its

marketability and cost effectiveness rests on two 

distinct functions: its ability to increase the rate 

of carbon sequestration in soil, and to respond to 

the impacts of climate change.  It is an attractive 

technology in the sense its effectiveness can be 

observed within a defined boundary.
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However, while pyrolysis has been used on a 

commercial scale in North America and Europe 

with the intention of generating bio-oil products, 

there is no known commercial application of 

biochar in Europe. Its commercialisation will 

require funding and the creation of the right type 

of supportive policy for its implementation.

WHAT IS MINI-HYDRO?

Hydropower is generated by harnessing the 

energy associated with falling water. There are 

two types of hydropower: run of the river, and 

hydropower utilising dams and reservoirs. 

Reservoirs offer the benefits of flood protection,

which could be used to cope with the increased 

probability of flooding associated with climate 

change. Mini-hydro (also known as small-scale 

hydro or micro-generation) is normally 

associated with run of the river technologies, 

which are unable to cope with rising water levels. 

Its ability to address rising water levels would 

need to be considered in the context of the 

relevant river basin network. Although there is 

significant potential to implement mini-hydro for 

mitigation purposes, investment in the 

technology with the dual purpose of addressing 

both policy agenda items is not likely to improve 

its overall cost effectiveness given the limitations 

associated with implementation.

Fig. 1 Run of the river hydropower

See: http://www.ashden.org/micro-hydro

OUTLOOK AND NEXT STEPS

The uptake of biochar and its subsequent 

commercialisation faces a number of market 

barriers. Wider-scale penetration of the 

technology will be constrained until its 

effectiveness in combination with a number of 

different soil types can be proved. This research 

is fundamental to determine the overall 

marketability of the product within the EU, and 

to determine the appropriate economy of scale.

If the technology is to be funded under the 

existing policy framework in the EU, under the 

Common Agricultural Policy (CAP) for example, 

undertaking a number of pilot projects 

throughout the EU may be required. The 

potential to leverage increased uptake of the 

technology through the use of carbon finance 

may be limited. The fact that carbon sequestered 

in soil is not currently an eligible offset in the EU 

Emissions Trading System and in the inter-

national carbon market through other offsets,

such as the Clean Development Mechanism, 

suggests that remaining opportunities for carbon 

finance may only be available through the 

voluntary carbon market. Nevertheless, a certain

factors need to be considered in terms of 

prioritising some funding options over others.

Should biochar become a viable measure for 

funding under Pillar 2 of the CAP, reductions 

obtained as a result of this funding will rule out 

the potential for carbon finance, given that 

reductions cannot typically be co-funded with the 

use of public funding. Funding pyrolysis 

technologies under the CAP would need to be 

undertaken with a view to improving sustainable 

land management only.

Based on a STOA study by the same title 

published in May 2012 (PE 471.580).
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