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BBOP – Biodiversity Offset Fictional Worked Example 

Contents

This fictional worked example has been prepared to illustrate how some methods developed by BBOP can 

apply the principles for biodiversity offsets in a fictional case study. The worked example has adapted real

biological data from a certain part of South Africa to characterise the fictitious Letabeng area. The species 

data, HABITAT TYPES, conservation value, and habitat condition are plausible for a scenario such as this one. 

However, the new kaolin mine for which the offset is being designed, the individual properties named 

in this example, and the proposed site and nature of the development, the regulatory aspects, 

institutional response and ownership issues are totally fictitious and do not match any reality on the 

ground.

The Worked Example starts with a summary, and then works through the broad steps outlined in the BBOP 

Offset Design Handbook using the methods adapted during the BBOP process and described in Appendix C.1 

of the Offset Design Handbook. The final design for this fictional offset is summarised in Table 17 on page 51.

Appendix A illustrates how the Biodiversity Offset Cost-Benefit Handbook can be used and integrated into the 

final offset design.
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Step 7:  Select appropriate offset site(s) and calculate offset gains 

The next step is to identify which of the options on the shortlist is (or are) the most appropriate for the 

offset. This process involves comparing them for the required biodiversity ATTRIBUTES, as well as 

considering whether an offset there is likely to be feasible and succeed in practical terms, for social and 

legal reasons. Their geographical location and contribution in terms of conservation planning priorities is 

compared. Their ECOSYSTEM SERVICES delivery and associated socioeconomic benefits comes into play. 

Each option is also checked for its practical feasibility.

The potential offset farms were assessed as to which of the key biodiversity components present at the 

impact site are represented on them. The following table demonstrates that out of the four available candidate 

offset sites, Sweetwater, Sandriver and Twinstreams harbour a much wider suite of the important components 

compared to Springwell. The latter was thus discarded.

Table 12:  Prospective offset site comparison table

BIODIVERSITY ASSESSMENT OFFSET TYPE SITE SELECTION

Site 1 Site 2 Site 3 Site 4

Biodiversity Component IN-KIND
Out-of-

kind Spring-
well

Sweet-
water

Sand-
river

Twin-
stream

Clearfountain 
(owned by 

conservation 
authorities)

Species

Birds

Rudd’s Lark Y Y Y Y Y

Botha’s Lark Y Y Y Y Y

Yellowbreasted Pipit Y Y Y Y Y

Blue Korhaan Y Y Y Y

Grey Crowned Crane Y Y Y

Blue Crane Y Y Y Y

Plants

Aloe modesta Y Y Y Y

Aloe kniphofoides Y Y Y Y

Alepidea amatymbica Y Y Y Y Y

Eucomis montana Y Y Y Y Y

Watsonia latifolia Y Y Y Y

Mammals

Oribi Y Y
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Table A.1:  Affected local stakeholders

Stakeholders* Summary description Project activities affecting 
stakeholder group

Affected sub-groups within 
stakeholder group

DIRECT AREA OF INFLUENCE

NtabaManzi 
Community 

54 families on communal 
land adjacent to the 
development site dependent 
on farming (maize and 
livestock) and remittances

Habitat clearing Three members of the 
ThabaMvelo Traditional 
Healers association collect 
medicinal plants at the 
development site

Letabeng private 
landowners

Mostly farmers with 100 –
1,000 ha of land each

Not affected directly as not 
adjacent to the development site

INDIRECT AREA OF INFLUENCE

Tourism 
enterprises 
based on bird
watching

Five lodges and 
guesthouses offering bird
watching tours as main 
attraction

Habitat clearing reduce the bird 
population in the area and its 
attractiveness for visitors

Fly-fishing 
enterprise

Local farms adjacent to river 
downstream of the 
development site offer daily 
and weekly fly-fishing 
facilities for tourists and 
visitors 

Increase in sediment associated 
with removal of vegetation affects 
water quality and fish populations

* All stakeholders listed here are fictional. They are however modelled on similar existing organisations with similar 
interests and institutional set-up in other parts of the country.

Cost-Benefit Handbook Step 1.3:  Define the without project baseline

The local people’s use and enjoyment of biodiversity in the direct area of influence of the project is assessed 

taking into account any future trends in the absence of the project.

As the land where the mine is to be sited is privately owned, little attention was given in the ESIA to local uses 

of biodiversity by the neighbouring communal farmers. It is therefore necessary to supplement the available 

information.

Interviews with key informants such as representatives of the NtabaManzi Community Trust and a group 

discussion are used to gather information. This reveals that the farmers in this community have for many years 

used part of the mine site for grazing their livestock in addition to their own land. They have also collected non-

timber forest products (NTFPs) from the mine site, (mainly thatching grass) and medicinal plants.

Grazing is likely to continue as the main LIVELIHOOD activity but will become less productive as the land 

becomes degraded. Remittances are currently an important source of income for community members and 

are likely to become more important as grazing productivity declines.

Cost-Benefit Handbook Step 1.4: Identify impacts

This builds on Step 1 in the Offset Design Handbook which identifies direct and indirect project impacts on 

biodiversity. The direct impacts on biodiversity involve the near-total loss of the current vegetation cover. Any 
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rehabilitation will still only result in secondary grassland that will for many decades be low in species diversity 

relative to the original grasslands.

Comparing this information with the findings of the BASELINE STUDY confirms that the neighbouring communal 

farmers will be affected as they will no longer be able to use the land for grazing or collect non-timber forest 

products (NTFPs) from this area even after rehabilitation. Another direct impact is that members of the local 

traditional healers’ association will no longer be able to collect medicinal plants on the mine site.

The indirect impacts are dual. Firstly, there is a risk of increased sediment loads in the streams as well as a 

risk of pollution. This could affect the fly fishing enterprise downstream. Secondly, there are adverse 

implications for local tourism enterprises catering for birdwatchers. The removal of vegetation at the mine site 

coupled with the noise from mining operations and heavy vehicles transport will affect bird populations, 

reducing the attractiveness of the area for birdwatchers. As a result there is likely to be drop in the number of 

visitors, affecting the profits of these local tourism enterprises. 

Cost-Benefit Handbook Step 1.5:  Define compensation measures already included in project design 

and ESIA

Measures to mitigate the impacts identified above were not addressed in the project design and ESIA.

Cost-Benefit Handbook Step 1.6:  Identify residual impacts

The MITIGATION HIERARCHY is applied to the impacts identified above. The direct impacts on local 

STAKEHOLDERS are not avoidable further as all options to reduce the land take have been explored in project 

design. The impacts on water quality in the indirect area of influence which affect the fly-fishing enterprise can 

however, be addressed through a number of erosion control measures.

This leaves the following RESIDUAL IMPACTS that need to be offset:

1. NtabaManzi Community:

 Informal grazing access to the project site.

 Informal access to NTFPs (thatching grass mainly) and medicinal plants at the project site.

2. Tourism enterprises based on bird watching:

 Reduction in number of visitors and hence profits.
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Activity 2:  Identify the impacts of proposed offset activities on local 
stakeholders

This explores how conservation activities at the offset sites will impact local stakeholders and how 

socioeconomic activities that benefit local stakeholders can result in CONSERVATION GAINS and thus make an 

important contribution to biodiversity offsets.

Cost-Benefit Handbook Step 2:  Identify potential offset activities

A list of offset activities is compiled. This starts with the offset options identified in the Worked Example, which 

consist of improving land management in four sites, through fencing, reduced stocking rates, removal of alien 

species, employment of rangers to deter illegal resource harvesting and control marauding packs of domestic 

dogs; and active fire management. Three of these sites, Sweetwater, Sandriver and Twinstreams are privately 

owned and would need to be purchased. The fourth site, Clearwater, is owned by the Provincial Government.

To this list are added activities necessary to compensate local stakeholders for residual project impacts.

Options include:

 Controlled access to grazing for the NtabaManzi community in the Sweetwater purchased offset land.

 Improved livestock husbandry on the NtabaManzi communal lands to increase animal productivity.

 Hiring additional grazing from one of the neighbouring commercial farmers.

 Controlled access to medicinal plants in the Sweetwater purchased farm.

 Medicinal plants nursery.

No additional activities are necessary for the tourism enterprises as the conservation activities proposed in the 

area for the offset will be sufficient to maintain the attractiveness of the area for bird-watching.

The following step identifies some further offset activities to address underlying causes of BIODIVERSITY LOSS
by involving local stakeholders and some activities to compensate them for land and resource use restrictions 

entailed by the offset options.

Cost-Benefit Handbook Step 3:  Identify impacts of offset activities on local stakeholders

Rapid assessment of the local stakeholders living close to the proposed offset sites shows that the offset 

activities will have minimal impacts. All four sites are surrounded by other private farms which will not be 

affected adversely by any changes in land management on the offset sites.
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Activity 3:  Estimate the costs and benefits to local stakeholders of 
project residual impacts and offset options

Cost-Benefit Handbook Step 4: Scope cost-benefit comparisons

The cost-benefit comparisons that need to be made for each stakeholder group are then compiled.

Table A.2:  Stakeholder costs and benefits

Stakeholder group Costs implied by the 
project

Potential costs from 
the offset activities

Potential benefits from the offset 
activities

Stakeholders affected by the project and offset 

NtabaManzi 
communal farmers

Loss of grazing 

Loss of NTFPs (food, 
thatching grass)

Costs associated with 
using other sites for 
grazing and NTFP 
collection – travel time

Increase in labour 
associated with 
improved livestock 
husbandry

Grazing on offset 

sites or private farms

Direct – provision of training and 
improved stock / equipment 

Indirect – increased livestock output on 
own land

Traditional healers 
within the NtabaManzi 
community

Loss of access to 
medicinal plants

Increase in travel time 
to the collection site

Controlled access to medicinal plants on 
offset site

Medicinal plant nursery

Tourism enterprises 
based on bird-
watching

Loss of business as 
attractiveness of area 
for bird watching 
reduced

None identified Offset sites will increase bird-watching 
appeal. 

Offset site stakeholders (not affected by the project)

None identified

Issues to be considered include

1. Level at which to make the comparison. Is a community level comparison appropriate for all the 

impacts? Baseline analysis has shown that the farmers in the NtabaManzi community are broadly similar 

in terms of numbers of livestock and cropping area and also in their use of NTFPs. But only three 

members of the community are traditional healers and make use of medicinal plants. These therefore 

need to be treated separately.

2. Comparison of different patterns of costs and benefits over time. The costs from the project impacts 

(and the offset site) are immediate and are likely to decline over time because of overharvesting. The 

benefits from access to grazing on offset sites are immediate, but are at a lower level. However, they will 

be maintained over many years. The benefits of improved livestock husbandry will take a few years to be 

fully realised but the costs in terms of labour are immediate. Comparisons will therefore need application 

of a DISCOUNT RATE that reflects the situation facing farmers. Alternatively farmers in discussions on 

different packages need to be made aware of the different timing of costs and benefits. 
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3. Offsetting illegal or unsustainable use of resources. Most of the offset activities proposed are 

addressing use of resources that are both unsustainable and involve informal access to land and 

resources, formally owned by others. But there is long-standing recognition of informal access. As 

discussed above, the land on which the development project is sited could well have had little use for 

grazing in ten years time if current overgrazing had continued. Should grazing at the current rate be the 

basis for comparison even though it is not sustainable? In this case the pragmatic decision is taken to 

consider the current rate as the basis for comparison on the grounds that if the offset is to be successful, 

the threats to biodiversity need to be reduced.

Cost-Benefit Handbook Step 5:  Estimate costs and benefits

The next step is to compile and analyse the information needed to make these sets of project costs, offset 

costs and offset benefits comparable.

All the costs and benefits identified involve DIRECT USE VALUES so biodiversity proxies and market-price 

methods can be employed.

Some additional information is needed to cross-check information obtained in the baseline assessment and to 

fill in gaps. For the NtabaManzi community which is relatively small, a group discussion and some interviews 

with families are conducted. This provides confirmation that nearly all of the farmers in the community are 

making use of the mine site for additional grazing and for harvesting of thatching materials. It also enables 

firming up of the estimates of animal stocking rates, area of the mine site used for grazing, annual quantities 

per household of thatching materials collected and time involved in travelling to the mine site.

Costs associated with project impacts

NtabaManzi Community:

 Grazing: The development will result in the direct loss of approximately 160 ha. However, this loss of 

grazing resources is compounded by the need for a safety and security area around the mine. The 

community will lose access to a total of 220 ha in terms of grazing land. Eighty hectares of the original farm 

however will still remain accessible. The mining company now owns this land and access to these 80 

hectares of grazing resource is regulated by them.

Currently, some 210 head of cattle and some 640 sheep are being grazed on the 760 ha available to the 

community (460 ha communal land and 300 ha in the project area). A conversion to Animal Units (using 

metabolic values relative to a standard steer of 450 kg) yields the stocking shown in Table A.3.

Table A.3:  Livestock totals

Species Current number Number of Animals per 
Animal Unit

Animal

Units

Stocking on 760 ha

Sheep 640 4.35 147

Cattle 210 1.00 210

Total 357 2.13 ha / AU

The loss of access to 220 ha in the project area translates to a loss of carrying capacity of 103 Animal 

Units. (This is based on the current stocking even though current grazing is too high to be sustainable –

see the previous step).
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 NTFPs: From the survey and rapid baseline assessment it is estimated that on average each household 

harvests about 10 bundles of thatching grass per year from the mine site and from their own land. It is not 

possible to determine the precise amounts harvested from the mine site but information from the interviews 

suggests that a pro rata assumption based on equal amounts per hectare would be appropriate. It is also 

confirmed that the communal farmers do not factor in the time taken to collect these materials as collection 

takes place in the course of their journeys to the site to check on their livestock. 

Costs and benefits associated with the offsets

NtabaManzi community:

 Access to grazing can be provided on the Sweetwater offset site but at a lower stocking density than the 

community enjoyed on the project site. An appropriate stocking rate would allow 72 animal units to be 

supported. This leaves a shortfall of 31 animal units.

This can be supplemented by hiring grazing on private farms. This would require 120-150 ha and as the 

farms with available grazing to hire are some distance away from the community would increase the time 

spent travelling or away from home. The community would also need assurance that the hiring cost would 

be covered for them on a permanent basis.

 The other main alternative is to help the communal farmers improve the productivity of their livestock so 

that there is more output for the same stocking density. This increases the labour input of each farmer by 

up to one day per week. Current minimum wage rates for farm workers in rural areas are about R 1,000 

per month. However, as there are few employment opportunities locally, the OPPORTUNITY COST for the 

farmers of these extra days will be considerably lower, say 50%. The offset option is to provide training, 

better breeding stock and initially inputs such as additional nutrients and vaccinations. In subsequent 

years, it is envisaged that the farmers will cover these. This will enable farmers to obtain more meat from 

each animal and to produce higher quality animals that can fetch a higher price. But the farmers’ ability to 

secure these higher prices will depend on their links to markets which recognise quality differences. If the 

farmers use the same market channels as before, it is likely that they will not receive higher prices. An 

essential part of the offset therefore is to establish a link with a new market channel and to help the 

communal farmers improve their marketing skills. For these reasons the market benefits may take a few 

years to fully materialise.

A simple way of assessing whether this livestock improvement option is adequate compensation is to use 

biodiversity proxies. With the additional grazing provided on the Sweetwater offset the community will have 

grazing for 326 animal units (254 AU on the communal land and 72 AU on the Sweetwater offset). A 10% 

increase in the productivity of these animal units would be equivalent to 32.6 animal units, roughly equal to 

the shortfall in grazing that needs to be covered.

This simple comparison does not take into account the labour costs that the farmers incur, and the time lag 

and uncertainty involved in the materialisation of market benefits. However, efficiency improvements are 

expected to be considerably higher than 10%, more likely to be between 20% and 30%, and there will be 

subsistence benefits in the form of increased meat for own consumption. Based on this conservative 

estimate, the communities’ additional income from the livestock improvement will more than compensate 

for the extra labour costs.

This information about the options is discussed in a community assembly with nearly all the farmers 

present. The simple comparison based on biodiversity proxies is considered sufficient to proceed as it 

gives an approximate but safe assurance of NO NET LOSS. As there are relatively few farmers affected, it is 

possible to proceed without more detailed quantification.
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 NTFPs – Thatching Grass: Controlled access to NTFPs can be provided at the Sweetwater offset site. As 

this site is larger than the project site, there is agreement with the farmers that even at lower harvesting 

rates, this provides sufficient compensation. It is also agreed that as collection will be combined with 

grazing activities, there is no need to consider any increases in travel time.

Traditional healers within the NtabaManzi Community:

 Biodiversity proxies can also be used for this group as the medicinal plants they are concerned about can 

be replaced on a LIKE-FOR-LIKE basis. They do have to travel further to get to the proposed new site but as 

there are only three people involved, it is straightforward to discuss and agree ways of addressing this. All 

three agree that the increased range and availability that is provided by the medicinal plants nursery more 

than makes up for this increase in travel time.

Activity 4:  Specify a fair and effective offset package

The final activity is to bring together all the cost and benefit estimates relating to a preliminary set of offset 

options, to examine the implications for local stakeholder groups. A final check is made that the proposed 

offset activities provide sufficient compensation for any residual project impacts and that there are no 

distributional issues, within or between local stakeholder groups. If necessary, adjustments in design are 

made and analysed.

In this case, as there is only one local stakeholder group involved, the NtabaManzi community, this final 

activity is straightforward and no adjustments are needed.
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Table A.4:  Current local stakeholder use and enjoyment of biodiversity in area of project activities

Direct use (consumptive) values Non-consumptive use values Cultural use / NON-USE VALUESAffected 
stakeholders

Terrestrial Freshwater Terrestrial Freshwater Terrestrial Freshwater

Future Trends

Direct area of influence

NtabaManzi 
Community Trust

Non-timber forest 
products, 
(thatching grass 
and medicinal 
plants)

Grazing

Dependence on 
grazing will continue 
but grazing land will 
become less 
productive given 
over-grazing

Letabeng private 
landowners

Grazing

ThabaMvelo 
Traditional 
Healers 
Association

Collection of 
medicinal plants

Culturally 
important plants
/ totem species

Likely to remain 
important over next 
20 years

Indirect area of influence

Fly-fishing 
enterprises

Clean water

Tourism 
enterprises 
focusing on bird
watching

Recreation –
wildlife viewing 
(birds)

Growing industry 
likely to expand
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Table A.5:  Impacts, compensation measures in project design, mitigation hierarchy and residual impacts

Local 
stakeholder

Project 
Activity

Impact Sub-group 
particularly 
affected?

Adequate 
compensation 
measures in 
project design?

Which impacts 
still need 
addressing?

Avoid? Reduce? Residual 
impacts

Offsetable?

Direct area of influence

Mountain Timber 
& Sawmilling 
Company

Yes

NtabaManzi 
Community 

Habitat 
clearing

Loss of 
access to 
NTFPs

Traditional 
healers in who 
harvest 
medicinal 
plants

No because 
access was 
informal

Loss of access 
to NTFPs

 Yes

Letabeng private 
landowners

Yes – full land 
value

Indirect area of influence

Fly-fishing 
enterprise

Removal of 
vegetation 
cover 

Increased 
sediment 
and water 
pollution 
affects fish 
populations

No as link not 
realised

Impact on fish 
populations

Erosion control 
measures 
reduce to 
minimal level

Not 
significant

Tourism 
enterprises 
focusing on bird
watching

Habitat 
clearing

Reduction in 
bird 
populations

No as link not 
realised

Reduction in 
bird populations

Yes

For the final offset design, taking these issues into consideration, please see the summary in Table 17 on page 51.



To learn more about the BBOP principles, guidelines and optional methodologies, go to: 

www.forest-trends.org/biodiversityoffsetprogram/guidelines


