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Steps in the project to assess and enhance capacity 
to use the GBEP sustainability indicators in 

Colombia

• Institutional and stakeholder mapping 

• Identification of national consultants

• Establishment of multistakeholder task force (roles)

• Project kick-off meeting: familiarising task force with 
indicators and project objectives: receiving initial feedback

• Assessment of data availability: workshop to validate 
findings and receive additional sources of informationfindings and receive additional sources of information

• Initial assessment of institutional and human capacity and 
gaps

• Formulation of overall data collection methodology and 
methodologies for each indicator suited to national context

• Capacity development on indicator concepts and 
methodologies

• Data collection and indicator evaluation: meetings with key 
stakeholders to validate provisional results, fill data gaps 
and discuss indicator methodologies along the way



Steps in the project to assess and enhance capacity 
to use the GBEP sustainability indicators in 

Colombia II

• Provisional results reviewed by FAO and technical experts

• Technical workshop to present provisional results and seek 
feedback

• Workshop to present and receive task force feedback on 
provisional indicator results and recommendations for:

– steps to improve indicator methodologies;

– capacity to measure them in the country in the long term; and 

– Institutional arrangements, policies and practices to improve – Institutional arrangements, policies and practices to improve 
performance against indicators

• Finalisation of results and recommendations, including 
discussion with key stakeholders to gain buy-in to final 
report

• Agreement on next steps to embed lessons learnt and 
develop a platform to measure indicators periodically over 
the long term



Lessons learnt regarding the process to assess and 
enhance capacity to use the GBEP sustainability 

indicators in Colombia I

Critical barriers encountered and requirements for success

Institutional and stakeholder mapping

• Very important to get all the ministeries, agencies (especially those that 
collect information or conduct research), private sector organisations, civil 
society representatives (env and soc NGOs), academics around the table.

• Once round the table, critical that the right individuals are there and that 
they play an active role throughout the process. This requires a champion they play an active role throughout the process. This requires a champion 
in the lead ministry with sufficient convening power and knowledge of the 
key stakeholders.

• Important to understand relationships between different institutions, 
including potential barriers to data sharing and later overcome these 
through agreements

Identification of national consultants

• Difficult to assemble suitably multidisciplinary team, which also has trust 
of ministries and private sector and therefore access to required 
information



Lessons learnt regarding the process to assess and 
enhance capacity to use the GBEP sustainability 

indicators in Colombia II

Critical barriers encountered and requirements for success

Establishment of multistakeholder task force (and allocation and 
fulfilment of roles)

• Frequent changeover of staff in ministries and industry associations was 
perhaps biggest problem: points to a deeper (common) challenge due to 
the relative attractiveness of working in the private sector vs the public the relative attractiveness of working in the private sector vs the public 
sector

• Need ministry lead that knows sector and key players

• Difficulty in sharing information with all stakeholders regularly enough

• Capacity constraints in industry organisations were critical

• Roles and agreed steps should be formally minuted

• Confidentiality agreement necessary (but not sufficient) to gain access to 
primary information from producers



Lessons learnt regarding the process to assess and enhance capacity 
to use the GBEP sustainability indicators in Colombia III

Data collection: Types of data source

7



Lessons learnt regarding the process to assess and enhance capacity 
to use the GBEP sustainability indicators in Colombia IV

Data collection: Limitations of types of data source 

8



Lessons learnt regarding the process to assess and enhance capacity 
to use the GBEP sustainability indicators in Colombia V

Data collection: Data collection strategy
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Lessons learnt regarding the process to assess and enhance capacity 
to use the GBEP sustainability indicators in Colombia VI

Data collection: Limitations to information quality

• Secondary information diverse and dispersed (400 sources 
reviewed): Quality? -> Technical filters.

• Private sector (producer organisations) and ministries 
possess a large quantity of statistics

• Information is not always up-to-date: difficult to evaluate 
indicators for a given year…indicators for a given year…

• Limits to access to primary information.



Lessons learnt regarding the process to assess and enhance capacity 
to use the GBEP sustainability indicators in Colombia VII: Summary

• Institutional mapping and organisational and human capacity assessment 
can greatly facilitate the task of developing a system and the capacity to 
measure the indicators

• Essential to get all the players around the table and draft agreements 
regarding roles and relationships, esp. on information sharing

• Need a champion within the lead ministry who knows the key players: this 
is a time-consuming role, which may need to be funded by the project

• Frequent changeover of staff and capacity constraints in ministries and 
industry associations was perhaps biggest problem (deeper issue of public industry associations was perhaps biggest problem (deeper issue of public 
sector vs private sector)

• Getting initial buy-in to the concept of sustainability indicators, particularly 
from the industry and line ministries, is also a challenge that must be 
overcome for a successful project; likewise for the concept of a 
participatory multistakeholder process

• Highly multidisciplinary team required to measure and interpret the 
indicators: this requires concerted efforts across public and private sectors 
and civil society: interchange and greater teamworking are options

• Primary secondary and tertiary data need to be considered in combination 
to compensate for limitation in access to reliable, up-to-date information



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 1: GHG emissions

• Colombia has to be familiar with and have good figures using the 
US and EU methodologies (negotiating market access). 

• It has also chosen to develop its own methodology, which, 
however, is not currently an official Colombian methodology. however, is not currently an official Colombian methodology. 

• This leads to confusion and additional work when trying to come 
up with GHG LCA results.

• Attempts to harmonise or reduce further multiplication of 
methodologies should be accompanied by further work on training 
in different methodologies and implications of their difference and 
calculators that can convert activity data and best available 
emissions factors into LCA results under major methodologies.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 2: Soil quality

• Insufficient baseline and monitoring of SOC and other soil quality 
parameters to allow evaluation of changes beyond a small sample, 
but good mapping of risks to soil quality. 

• Soil salinization is seen as a tangible soil quality risk in Colombia, 
in particular in the Valle geográfico del Rio Cauca where 
sugarcane is cultivated (see map). High salinization coupled with 
sub-humid climate and high nutrient administration rates may sub-humid climate and high nutrient administration rates may 
lead to desertification and reduced productivity. 

• Whilst increased (and methodical) SOC monitoring in key cane 
and palm areas would be advantageous, organisation of 
information on implementation of good agricultural practices 
(GAPs) that should favour SOC maintenance or increases would 
seem a cost-efficient alternative/complement. 

• Further guidance on how to use GAPs as a proxy for measuring 
changes in soil quality would be useful, since there is often a 
tendency to think only in terms of biophysical measurements. 



Indicator 2: Soil salinisation risk map 

Valle del Cauca, main 

sugarcane production area

Source: IGAC, 2013



Indicator 2: SOC changes case studies from 
literature (not necessarily representative)

Metodologías: Estimación del % de pérdida de carbono 2000-
2010.

Caña de azúcar

Experimento a 

Palma aceitera

Experimento a 
Experimento a 
pequeña escala

7 % 1

Experimento a 
pequeña escala 

– Zona sur

- 3,8 % 2

1Domini et al (2002), Garside et al (2005), Cabrera et al (2010)

2CUE (2011),



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 3: Harvest levels of wood resources

• Not applicable yet, since it was decided in Colombia to apply the 
indicators to modern bioenergy (showing impacts due to shift 
from traditional where applicable in the future). 

• But it must be remembered that this could soon become relevant, 
with plans to develop a kind of bamboo for bioenergy purposes with plans to develop a kind of bamboo for bioenergy purposes 
and increasing interest in harvesting of wood for bioenergy (for 
export market). 

• Guidance on whether this indicator only applies to managed 
forests (with logging or wood harvesting from natural forests 
being considered loosely under deforestation in indicator 8?) and 
only to modern bioenergy (this is a general point) seems 
necessary.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 4: Non-GHG air pollutants, including air toxics

• Key issue raised: does a full LCA (especially when this is really 
little more than an inventory of emissions by mass along the 
lifecycle) deliver a meaningful result, and especially one that can 
be used to make meaningful comparisons with fossil fuels? 

• It seems that such a comparison is only relevant i) for tailpipe 
emissions in urban centres (same situation for all fuels used and a 
high population density exposed); or ii) if a risk to human health high population density exposed); or ii) if a risk to human health 
can be identified for emissions from a particular lifecycle phase 
and this risk incorporated in the LCA through appropriate impact 
factors/weighting such that emissions in different places can be 
summed meaningfully to give a total risk factor. 

• Must remember to include (appropriately) upstream emissions 
from fossil fuels: pollutants that can cause both short-term 
respiratory illnesses and cancer are emitted in oil refineries



Indicator 4: provisional results for bioethanol
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Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 4: Non-GHG air pollutants, including air toxics (cont’d)

• The general approach should be one of identifying the phases of 
the lifecycle with greatest impact and identifying good practices 
for reducing this impact. (In Colombia, lack of financing to allow a 
shift from manual to mechanical sugar cane harvesting is the 
major barrier.) major barrier.) 

• Furthermore, CO should be explicitly mentioned among pollutants 
of relevance (CO from cane burning is the major issue in 
Colombia). Some correction to the methodology sheet and further 
guidance on this issue seems appropriate.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 5: Water use and efficiency

• Most interesting point here is that water use needs to be 
compared to water availability at the watershed level for dry and 
wet years (done in Colombia) and also for different seasons or 
times of the year, since annual averages could mask severe water 
stress at times of peak demand and/or troughs in availability. 

• Working on the basis that first it is important to establish whether • Working on the basis that first it is important to establish whether 
there is a risk, it is worth noting that the first analysis does not 
need to attribute water use to bioenergy, but rather look at total 
water use in the watershed. (If a risk is detected, more detailed 
analysis of the role of biofuels can take place.) 

• This key issue may benefit from clarification in guidance on using 
the indicators.



Indicator 5: Provisional results

Metodologías: Estadísticas nacionales – IDEAM
Indicador 1

Caña de Azúcar:

-Cuenca: Cauca.

- Indice de aridez: 0,30-0,39.

Palma aceitera:

-Cuenca: Magdalena.

-Indice de aridez: 0,30-0,39.- Indice de aridez: 0,30-0,39.

-Extracción total: 23,08 
(seco)-37,9% (promedio).

- Extracción – bioenergía: 
4,07-19,45% (0,91-4,33)1.

-Requerimiento total: 0,14 
m3/MJ.

-Extracción total: 23,63 (seco)-
35,93% (promedio).

- Extracción – bioenergía: 
2,92-6,12% (1,63-3,4)1.

-Requerimiento total: 3,93 
m3/MJ.

1Foro – Cámara de representantes (2008): Huella hídrica caña y palma:  
22,1% del agua agrícola: 1,83-3,01%



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 6: Water quality

• Very limited data (monitoring) of water quality available and 
attribution difficult (see graph showing sugar pollution loads). 

• In the absence of an adequate baseline or monitoring data for 
plants, plant technology/set-up must be taken into account when 
attempting to model this indicator, since water flow/recycling is an 
important factor. important factor. 

• Suggested methodological approach is to identify major sources of 
pollution in the lifecycle; establish a baseline through two 
lifecycles of sugar cane; compare pollution to local and 
international legislation/standards



Indicator 6: Qualitative (risk) analysis

Demanda Química de 
oxígeno Déficit de oxígeno disuelto



Indicator 6: Provisional quantitative case study analysis

Metodologías: GBEP – Indicador 1 – Estadísticas nacionales

Bioetanol
Información disponible:
•Pesticida: 0,006 t/ha·yr.
•N-fertilizante: 0,27 t/ha·yr.
•P-fertilizante: 0,03 t/ha·yr.

Biodiesel Informacion 
disponible
•N-fertilizante: 0,64 t/ha·yr.
•P-fertilizante: 0,23 t/ha·yr.
•COD: 0,046 t/ha·yr•P-fertilizante: 0,03 t/ha·yr.

•COD: 0,02 t/ha·yr
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Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia
Indicator 7: Biological diversity in the landscape

• First step in this indicator is to identify a nationally appropriate definition 
for areas of high biodiversity value or critical ecosystems. In Colombia, 
such a definition does not seem to exist. 

• Whilst there was a proposal from one task force member, there was not 
sufficient opportunity to develop agreement around this (yet), which 
required engagement of relevant environment ministry officials. 

• The value of the indicator varies enormously depending on whether one 
includes natural grasslands or not, for example, and the only includes natural grasslands or not, for example, and the only 
straightforward approaches showed two unhelpful extremes (one being 
only natural forests and the other including all natural grasslands). 

• Guidance on how to go from available national definitions for areas 
designated of high biodiversity or ecosystem value (to some extent) to a 
definition for the purposes of this indicator would be useful. 

• There was discussion about whether oil palm should be considered 
invasive and a suggestion that the possible use of invasive species as 
cover crops also need to be considered.

• Difficulty was also found in identifying suitable agricultural practices for 
the third part of this indicator.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 8: Land use and land-use change related to bioenergy 
feedstock production

• This indicator repeatedly raised the recommendation that it would 
be more useful in the context of planning future bioenergy 
developments. 

• (In general, it was suggested that the indicators could be used to 
assess proposed development scenarios and that this would be a assess proposed development scenarios and that this would be a 
very useful complement to the originally intended ex 
post/monitoring use. Some guidance on how to do this could be 
useful.) 

• The possibility mentioned in the methodology sheet of measuring 
the extent to which land used for bioenergy feedstock had been 
subject to a land suitability assessment linked to planning policy 
was deemed the most useful current feature in this regard.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 9: Allocation and tenure of land for new bioenergy 
production

• Cane is mainly long-established in current location. 

• Information about palm expansion is very difficult to obtain due to 
security issues in the area in question. 

• The indicator as formulated may not point towards means of • The indicator as formulated may not point towards means of 
obtaining the most reliable information about land tenure impacts 
of agricultural expansion for bioenergy: this may require 
interviews in areas where such expansion has taken place, though 
these may be difficult/dangerous to conduct. 

• Further thought seems necessary to formulate an indicator that is 
objective yet measurable even in insecure areas.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 10: Price and supply of a national food basket

• Government price support makes this indicator difficult to 
measure using the Tier I approach. 

• Tier II and Tier III will be undertaken in forthcoming work.

• Findings from work to date indicate palm displacing rice • Findings from work to date indicate palm displacing rice 
production to areas of lower yields: whether imports or price 
support compensate for this is to be investigated further in an 
extension to the project.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 11: Change in income

• Wages the only aspect that was of real significance: wages in 
formal sector could be compared with other sectors. 

• Change in wages due to bioenergy is more difficult to assess: 
Colombian wages in the sugar sub-sector were seen to increase in 
line with increases in international sugar prices, which themselves 
could be due to increase in demand for sugar due to biofuel could be due to increase in demand for sugar due to biofuel 
consumption around the world. 

• So further analysis is required to better understand the impact on 
Colombian wages due to Colombian biofuel production or 
consumption, which seems to be required by the indicator.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 12: Jobs in the bioenergy sector

• Very difficult to assess net change. Guidance on both this aspect 
and also on how to determine whether jobs are skilled or unskilled 
could be useful (this latter was particularly evident in Indonesia, 
in fact.) 



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia
Indicator 13: Change in unpaid time spent by women and children collecting 
biomass

• N/A since modern bioenergy as a replacement of traditional bioenergy is 
only happening at (apparently fairly unsuccessful) project level. 

• Main lesson here is that continued efforts (policy and technical) are 
required here to help tackle lack of access to modern energy services, 
including through modern bioenergy. 

• Indicators could play a role in ex ante analysis of different energy options 
(something similar was done in an academic study based on Colombia).(something similar was done in an academic study based on Colombia).

Indicator 14: Bioenergy used to expand access to modern energy services

• As per 13 for modern bioenergy replacing traditional bioenergy. 

• For expansion of access to modern energy services through bioenergy 
where this involves an increase in the quality or quantity of modern 
energy services in areas where some already exists, there is a need for 
guidance on how to calculate this expansion.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 15: Change in mortality and burden of disease attributable 
to indoor smoke

• N/A as per 13.

Indicator 16: Incidence of occupational injury, illness and fatalities

• In formal sector, data usually collected for accidents at work, but 
not necessarily shared with government. 

• However, when it comes to illness resulting from working in the 
bioenergy sector, there is difficulty in finding data and in 
attribution, since many will be recorded by hospitals or health 
centres that are not only caring for those working in the sector.

• Perhaps some guidance on how to collect best available data and 
use it to derive estimate of indicator would be useful.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia
Indicator 17: Productivity

• Generally seems quite easy to get hold of data, but difficulties arise for 
biogas and when trying to put bioenergy produced from different kinds of 
feedstock (e.g. crops, wastes, residues) into a comparable metric. Some 
further guidance seems necessary here.

Indicator 18: Net energy balance

• As for GHG LCA, there is much scope for differences in approach here. • As for GHG LCA, there is much scope for differences in approach here. 
Some guidance about major choices (e.g. whether to include renewable 
energy inputs, how to treat use of feedstock residues for process fuel) 
would appear useful.

Indicator 19: Gross value added

• Some difference of opinions over whether to include all of agricultural 
phase of bioenergy production or just the value added to agricultural 
production through conversion of feedstock to bioenergy. Some guidance 
on this might be useful.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia
Indicator 20: Change in consumption of fossil fuels and traditional use of 
biomass

• Difficulty in estimating how much of which fossil fuel product was 
displaced by modern bioenergy and in assigning ever-changing prices to 
the displaced products. Some further guidance would be useful here, 
particularly on how to determine to what extent an increase in 
consumption of domestically-produced biofuels resulted in a reduction in 
import of fossil fuel raw materials or processed products.import of fossil fuel raw materials or processed products.

Indicator 21: Training and requalification of the workforce

• Difficult to assess: further clarification on which kind of training should be 
considered here would be useful. Perhaps pointing out that the re-
qualification part only applies to a specific situation would also be useful.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia
Indicator 22: Energy diversity 

• Share of modern bioenergy in the national energy mix is small (about 5% 
including bagasse, though the bagasse contribution to electricity needs to 
be verified and there was initially some confusion about whether to include 
bagasse cogeneration in the calculation). 

• In such cases, it may be worth pointing out that the value of this indicator 
may lie in highlighting the extent to which bioenergy production is 
diversified (hedges risks) and the extent to which the energy mix in the 
transport sector is diversified through biofuels.transport sector is diversified through biofuels.

Indicator 23: Infrastructure and logistics for distribution of bioenergy

• In the case of Colombia, road transport is the main route for transporting 
biomass and biofuels. It is difficult to use this indicator as formulated, 
since a more qualitative assessment of the risks faced through road 
transport would seem appropriate. 

• Some guidance could be offered for the case where road transport is 
predominant, since the indicator is currently aimed more at the case 
where bottlenecks are ports and pipelines.



Key lessons learnt about the indicator formulation 
and application from attempts to measure GBEP 

indicators in Colombia

Indicator 24: Capacity and flexibility of use of bioenergy

• This indicator caused confusion and much explanation was required from 
FAO to help understanding.

• The methodology sheet could benefit from more clarity, in particular with 
regard to how to apply this indicator to cases other than flex-fuel vehicles 
and how to account for flexibility in both directions, i.e. from fossil fuel and how to account for flexibility in both directions, i.e. from fossil fuel 
towards bioenergy (e.g. co-firing limits of power plants) and vice versa.



Summary of lessons learnt and recommendations: 
the (draft) view from Colombia

1. The GBEP indicators and overall approach are suitable for 
the Colombian context.

2. Moreover they provide a useful structure for organising 
research and debate.

3. Methodological approach (or guidance) for some indicators 
needs significant revision.needs significant revision.

4. Effective methods for reviewing and filtering all types of 
information that lead to the evaluation of indicators should 
be included.

5. The Colombian consultant team considers that the 
indicators with the implemented methodologies could be 
taken to the level of a platform (software) that 
automatically updates the values each year.



Summary of lessons learnt and recommendations: 
the (draft) view from Colombia II

1. Thanks to the efforts of all the parties involved in this project, 
the methodologies for measuring the indicators in Colombia are 
quite clear. A second stage is now required to take full ownership 
of the project in the country: this should be led by the 
government and private sector

2. The continuation of the GBEP indicator project in Colombia 
should be done in communication with the other GBEP indicator 
projects around the world to learn and share experiences related projects around the world to learn and share experiences related 
to sustainable bioenergy. This is one of the aspects in which the 
FAO project most adds value and impact.

3. Once concluded, the GBEP indicator project will be of the utmost 
utility to the Government, producer sectors and other entities 
that require information beyond statistics to take decisions that 
support and improve such an important sector for the country as 
the bioenergy sector.



Summary of lessons learnt and recommendations: 
possible work under Activity Group 2

1. The GBEP indicators and the overall approach is suitable for the 
Colombian case, but further guidance or clarification is required for most 
of the indicators on specific identified issues to make their application 
more practical and less dependent on external support

• Further thought and perhaps guidance on how to establish an automated 
platform for periodic measurement of the indicators and also their potential role 
in ex ante assessments could also be useful

2. Properly assessing and enhancing institutional and human capacity and 
a participatory, multi-stakeholder process driven by the lead ministry with 
full support of private sector are essentialfull support of private sector are essential

• Guidance on certain cross-cutting issues would also be useful:

– Institutional capacity assessment and development

– Establishing a multi-stakeholder process/task force and assigning roles

– Handling different types on information

3. Essential to build and maintain an international community of practice

• Cross-fertilisation through involvement in various countries

• Collaborative preparation of guidance in response to user demand

• Train the trainers courses and incorporation of GBEP indicators into national 
research


