CONSERVATION 0
INTERNATIONAL
.

Ecosystem-Based Adaptation and Mitigation in Botswana’'s Communal
Rangelands

Annex 22:

A: GHG Reduction Estimates

B: FP References



Annex 22 — Section A: GHG Reduction Estimates

Please note — the below GHG Reduction Estimates are adapted from Feasibility Study Section 3, Subsection 4. More information on Carbon and Water
baselines are available in section 3 of the Feasibility Study.

Avoiding degradation, and restoring rangelands, have direct greenhouse gas mitigation benefits. The declining soil carbon stocks
following degradation are lost as emissions into the atmosphere, in addition to the reduced rate of sequestration of atmospheric carbon
in the soil carbon pool. In the context of Botswana, the reduced forage digestibility on degraded rangelands has implications for the
emissions of the substantial livestock sector. Poor forage digestibility from degraded rangelands results in increased methane
emissions intensity through enteric fermentation by ruminants such as cattle, goats, and sheep. Avoiding the degradation of, and
restoring, rangelands increases the abundance of palatable, digestible grass species, as well as grass cover. Emission reduction
benefits are therefore achieved by sequestering carbon into the soil, mitigating the further loss of soil carbon and avoiding livestock
methane emissions, which have a heating effect 26 times greater than carbon dioxide over a 100-year period.

1. Mitigation targets

The mitigation targets for the project interventions are derived from reduced emissions from livestock enteric fermentation and from
soil carbon sequestration and reduced emissions resulting from improved land and livestock management that contribute to restoring
and conserving ecosystem function. Details on the project activities, outputs, components and the theory of change are provided in
the Project Funding Proposal.

The Project mitigation potential has been modelled under maximum, moderate and conservative assumptions. The most conservative
assumption scenarios about the rate and efficacy of implementation have been applied in estimating the mitigation targets. Specific
assumptions relevant to each mitigation source are detailed below. One implication of the conservative assumption, for example, is
that the projected coverage of project interventions within the eight-year implementation period is approximately 20% less than the
planned coverage. It is therefore likely that the projected mitigation target underestimates the probable mitigation potential. Given the
irreducible complexity of ecological systems, and particularly rangeland ecosystems within highly erratic climate contexts, the
conservatism of the mitigation potential is appropriate.
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Figure 1. Cumulative mitigation potential (tCOze) from the primary sources under three mitigation impact assumption scenarios. Soil carbon stocks (top) includes
mitigation from ecosystem restoration and reduced degradation; livestock methane production (bottom) includes emissions reduction from livestock enteric
fermentation.



2. Livestock enteric fermentation

The emissions reduction target from livestock enteric fermentation was determined based on the mitigation potential resulting from
an improved feed digestibility, methane conversion factor and feeding situation. The background rationale and definitions of these
parameters are provided in Section 4.3. To ensure that the carbon mitigation targets are comparable to the other specialist studies
conducted for this project, the input model assumptions have been standardised where feasible. The number of livestock across the
20-year projection period are assumed to be consistent with that of the Financial and Economic Analysis (FEA)*. The without-project
scenario from the FEA assumed a greater loss in the number of livestock relative to the with-project scenarios in response to a
modelled single, isolated drought event. This assumption can be considered conservative for the assessment of the mitigation
potential, as fewer livestock results in reduced total greenhouse gas emissions.

A study on the direct methane emissions of South African dairy and beef cattle (Du Toit et al. 2013) found that the IPCC Tier 1
methane emissions factors significantly under-estimate the emissions within a Southern African context. The average emissions
intensity estimated using the conservative assumptions of this assessment where at the lower bound of the estimates reported by
Du Toit et al. (2013), which ranged from 83-113 kgCH4/head/year for mature beef cattle. Given that the natural pastures and
rangelands within South Africa experience are, on average, more mesic and generally support more palatable species than occurs
within traditional livestock production systems in Botswana, these estimates can be considered conservative.

In the arid, poorly-managed, traditional livestock systems that this project is targeting, the forage quality (and therefore feed
digestibility) is extremely poor and well below the regional average for comparable systems. With the greater intensity, frequency and
duration of droughts that are expected in Botswana due to climate change, the feed digestibility in the absence of improved land and
livestock management practices are expected to decline further. This is expected to be further exacerbated by a greater incidence of
incidence of alien plant invasions, bush encroachment, and veld degradation that has already been observed and is expected to
worsen due to climate change.

Although it is reasonable to expect the average feed digestibility to be reduced below 45% (as validated by the Botswana Department
of Animal Production), this assessment, conservatively compared the with-project scenario to that of the baseline scenario, not the
without-project scenario, to estimate the emission reductions. The feed digestibility values applied are therefore consistent with the
IPCC defaults, which can be considered conservative. Further background information supporting the feed digestibility estimates are
provided in Chapter 4.3 of Annex 2 Section 3: Carbon and Water Baseline.

1 See Financial and Economic Analysis



The methane conversion factor (Ym) is impacted by several interacting parameters, including feed quality, cattle breed, genetic pools
and herd composition. The Ym factors from the 2006 guidelines (6.5 £+ 1.0) were applied to this assessment. The 2019 Refinement
of the 2006 IPCC Guidelines notes on page 10.44 that “It is possible for a country’s national herd, or for parts of the national herd, to
have production levels that are inconsistent with the feed quality bounds that are defined by the categories in Table 10.12. In these
cases, it is good practice to develop their own country-specific Ym factors, and they should also use their information on animal diets
to validate their choice of Ym against methane yield equations recommended in Niu et al. (2018).”

The nature of traditional livestock production in Botswana, particularly for the segment that this project is targeting, is that minimal, if
any, land and livestock inputs are invested in improving beef production or livestock health. Because of limited market access and
other historical, socioeconomic and cultural factors, the proportion of bulls and older cattle is greater than would be typical under a
commercial system and there is often very poor genetic diversity, as reflected by the prevalence of genetically-linked diseases in
communal herds. The methane yield equations developed by Niu et al. (2018) were based on data from commercial systems in
Europe, USA and Australia where Ym ranged from 2.7 to 9.8. The Ym factors applied under this assessment (7.5 and 6.5), therefore,
likely underestimates the potential improvements in the methane conversion factor following the introduction of improved land and
livestock management practices.

Nationally, the livestock population has shown no consistent directional change from 2004-20152. There has, however, been a short-
term decline in the traditional sector livestock population, which has been attributed to recent drought conditions. Analogous projects
implemented in South Africa with communal livestock farmers have, anecdotally, resulted in a voluntary reduction in the livestock
population, which is consistent with maximizing livestock production efficiency2. Improved livestock and land management practices
are expected to result in additional emissions reduction because of improved access to vaccinations and reduced rate of disease and
parasite load. To ensure the mitigation targets are conservative, these expectations and their associated emissions reduction are not
considered in the model assumptions.

Three comparative scenario assumptions about the rate at which the project can scale across the three project areas and the efficacy
of implementation have been made. These relate to the maximum, moderate and conservative mitigation potential models with the
latter defining the mitigation target. The conservative model assumes, for example, that the efficacy of the project implementation in
its first year at a given site starts at 10% and increases incrementally to a maximum efficacy of 80% by the fourth implementation
year. The sites that are included after the project period (after year eight of project implementation) are assumed to not exceed 50%
efficacy. By contrast, the maximum mitigation potential model assumes an efficacy of 70% to 90% over the same period. With the
increasing climate change impact on Botswana’s rangeland ecosystems (see Section 2, it is expected that the emissions intensity
per livestock head will increase. Following the recent droughts, for example, the average available feed digestibility has been

2 Statistics Botswana, “Botswana Agricultural Census Report 2015.”

3 peace Parks Foundation, “Herding 4 Health,” 2020, https://www.peaceparks.org/h4h/.



observed to be as low as 30%, considerably worse than the minimum IPCC default of 45%. The maximum mitigation potential model
assumes the baseline emissions intensity of 2.05 will increase to 3.11 tCO2e/head/year. The conservative mitigation potential model,
however, assumes that the emissions intensity remains constant.

Under all model scenarios, only the emissions reduction achieved within the project areas are conservatively considered in the model,
despite maximising the annual emissions reduction within the first decade and the likelihood of expanding the implementation beyond
the project areas once the enabling environment has been provided and the benefits demonstrated.

Over the eight-year project implementation period, the cumulative conservative emissions reduction is projected to total 534,658
tCO2e (66,832 tCO2e/yr). This is expected to increase substantially to more than 2.5 million tCO2e (128,876 tCOzelyr) over the full
20-year capitalisation period (Table 10). These mitigation benefits are expected to be further enhanced by the additional emissions
reduction co-benefits described above and by the scaling of climate-resilient land and livestock management practices beyond the
project areas.

The emissions reduction targets for the eight-year project implementation period were compared with that of the FAO Ex-Ante
Carbon-balance Tool (Ex-ACT)* result for the same number of livestock, over the same period. The emissions reduction from enteric
fermentation under the project implementation scenario has been conservatively assumed to be 70% that of the projected reduction
calculated using the IPCC Tier 2 inventory. In total, the mitigation potential estimated using the Ex-ACT tool is 678,556 tCOze (84,819
tCO2elyr), approximately 27% more optimistic than the conservative emissions reduction target.

Table 1. Conservative number of sites, livestock and mitigation targets over 4-, 8-, 10-, and 20-year impact periods from reduced emissions intensity through
livestock enteric fermentation.

Livestock
Livestock (without project) | project) Cumulative mitigation (tCOze) Annual mitigation (tCOe/yr)
136,382 29,023
4-year 44 137,064 116,090
192,025 66,832
8-year 83 226,717 534,658
186,972 79,435
10-year 103 268,991 794,351
286,254 128,876
20-year 104 329,526 2,577,525

4 FAO, “Ex-Ante Carbon Balance Tool (Ex-ACT). Version 8.5.4.,” accessed November 13, 2019, http://www.fao.org/tc/exact/ex-act-home/en/.



The Botswana GHG Inventories for Biennial Update Reportl], First Biennial Update Report2 and Third National Communications! to
the UNFCCC have all based their accounting of the emissions from the livestock sector on the IPCC Tier 1 approach. The objective
of updating the national inventory to the Tier 2 approach has been recommitted in each report. This study therefore represents a
positive development that can serve as a foundation for the updated national livestock emissions inventory. Notably, the default cattle
methane emissions factor from enteric fermentation applied under Botswana'’s Tier 1 inventory (32—38 kgCHa/head/year) represents
the commercialized sector for all of Africa and the Middle East and the IPCC guidelines recommend the Tier 2 method for countries
with large livestock populations, such as Botswana. It is expected that the poor fodder quality available to livestock on communal
land and significant energy requirements to acquire feed over large grazing areas compared with the commercial sector considerably
increases the livestock emissions intensity. This is reflected in the greater baseline annual methane emission rate per head of cattle
under the Tier 2 inventory (80—-83 kgCHas/head/year).

3. Restored Ecosystem Function

Ecosystem restoration and avoided degradation from improved rangeland and livestock management, results in improved ecosystem
function, a reduction of bare ground cover and improvements in forage productivity. These improvements are expected to result in
mitigation within the soil carbon pool. To quantify the sequestration potential, the FAO Ex-Ante Carbon-balance Tool (Ex-ACT)® was
applied, with conservative assumptions about the proportion of successful restoration and conservation outcomes across the project
areas (Table 11).

As for the mitigation target from reduced livestock enteric fermentation, multiple assumptions about the mitigation potential from
ecosystem restoration have been modelled. These assumptions relate to the maximum, moderate and conservative mitigation
potentials with the latter defining the mitigation target. The assumptions that define the conservatism of the mitigation potential relate
to the implementation rate and efficacy achieved over the project implementation period. Where the assumptions approximate the
expected rate or efficacy of the project, they are assumed to be moderate. These moderate assumptions include the IPCC Tier 1
default differences in soil carbon stocks for the geographic, climate, soil and moisture regime of Botswana; and the implementation
of project activities at all target sites within the implementation period.

5 Ibid.


applewebdata://A0B46DC0-96B0-479F-80AE-EB25B70D0DE5/#_ftn1
applewebdata://A0B46DC0-96B0-479F-80AE-EB25B70D0DE5/#_ftn2
applewebdata://A0B46DC0-96B0-479F-80AE-EB25B70D0DE5/#_ftn3

Relative differences in the soil carbon stocks determine the mitigation potential from project interventions. The default IPCC Tier 1
soil carbon stocks for moderately- and non-degraded grassland systems are 36% and 43% greater than for severely degraded
systems on sandy-dominant soils in dry, warm temperate African climates. To account for the lag in soil carbon accumulation following
improved management practices and improved ecosystem function, the relative differences were conservatively reduced by more
than half to only 15% and 20% for moderately- and non-degraded systems, respectively, compared with the default for severely
degraded systems. The degradation state of the rangelands under the project and in the control sites will be determined based on
detailed veld condition assessments (detailed protocol provided in Annex 11, Appendix 11.1).

Fractional bare ground, herbaceous biomass and seasonal change in biomass (based on disc pasture meter measurements), grass
species composition and repeat photography will all be factored into the categorization of the degradation state. This information will
be captured in the Rangeland Stewardship Information Portal and complemented by remote sensing products and ad hoc
assessments and observations by the Graduate Monitors. The soil carbon stocks under different states of degradation will be
validated using a combination of biogeochemical models and soil carbon sampling.

Conservatively, the ex-ante calculations were based on modified IPCC Tier 1 default soil carbon stocks for each category. The
severely degraded category under the conservative scenario was the same as the Tier 1 default based on the broad climate and soll
categories as provided by the FAO Ex-ACT template (Annex 2 Section 3 Appendix 3.5). An 85% reduction in the default values,
however, were applied moderately degraded and non-degraded categories. This conservatively reduces the ex-ante estimates of
emission reductions from conservation and restoration activities.

Table 2. Baseline and final degradation states under different ecosystem restoration and conservation scenarios with and without project activities.

Final degradation

Scenario Baseline degradation Without project With project
Maximum restoration Severe No change Non-degraded
Moderate restoration Severe No change Moderate
Moderate restoration Moderate No change Non-degraded
Successful conservation Moderate Severe Non-degraded




Moderate conservation Moderate Severe Moderate

No effect All No change No change

The baseline vegetation biomass and above-ground carbon stocks have been estimated and are presented in Annex 2, Section 3
(pg. 17-25). For the purposes of ex-ante emission reduction (ER) accounting, however, changes to the above-ground biomass carbon
pools are excluded as they are expected to be de minimis. Two considerations, in particular, for this exclusion are highlighted below
in relation to: i) the nature of the proposed activities; and ii) the changes to above-ground biomass carbon stocks following bush
thinning.

As outlined in Table 11 of the FP (pg. 39), bush thinning is defined by this project as a restoration tool involving the pruning of lower
branches (<1.5 m) where woody densification prevents livestock access to the grazing land. This differs from other approaches to
addressing bush encroachment, such as the felling and clearing of all trees within a woodland or savanna in order to create an
artificial grassland or grazing lawn. Such a practice would be maladaptive in the context of an extensive grazing system in Botswana
that is expected to experience exacerbated heat waves and heat stress due to climate change.

The woody cover, even where intense bush encroachment has occurred, is not fully removed in order to maintain the canopy for
shade, for soil protection, and for habitat niche diversity that improves the grazing quality and resilience of the ecosystem. The woody
material that is pruned (small branches and leaves) is not removed from the landscape or used to make wood fuels such as charcoal
under this project, as is often the practice elsewhere. It is used for brush packing in erosion gullies, on bare ground (see images in
Annex 2, Section 4 pg 30-31), and to create physical barriers that reduce over-utilization of cattle paths that can cause erosion.
Depending on the species, the thinned material may also be chipped and included as bulk material in dry season fodder
supplementation, which further supports the restoration outcomes by reducing dry season overgrazing and soil erosion, stimulating
new grass establishment, and reducing overall grazing pressure. These approaches also avoid the exportation of nutrients and carbon
out of the landscape, which would occur if the woody material were removed. Bush thinning is expected to vary across the project
area depending on the site-specific baseline conditions and project requirements. The average amount of bush encroached woody
material that thinned is expected to be <1 tDM/ha.

Management of the spread of Invasive Alien Plants (IAPs) includes hand pulling of small saplings (<50 mm) and the use of manual
hand tools to remove IAPs from riparian areas will also be conducted. The complete eradication of IAPs is not planned under the
proposed project as they provide important ecosystem services such as shade and dry season fodder material, despite the negative
impact that they often have on rangeland productivity, water balance, and drought resilience.



The assumption that there will be no rangeland land cover type conversions, for example from woodlands or savannas to grasslands,
is therefore met under the interventions proposed by this project (Output 2.2., Activity 2.2.2.). An example of the desired end-state
vegetation structure post-bush thinning is provided below, for reference.

Figure 2. Example of the desired end-state vegetation structure post-bush thinning.

As described in Annex 2 Section 3 (pg. 9-17), the changes to above-ground biomass carbon stocks following bush thinning are not
limited to the pruning of branches. Herbaceous (grass) above-ground biomass production is stimulated by bush thinning, observed
to have led to the accumulation of 0.5-2 tDM/ha (Smit 2005), with associated benefits to soil carbon stocks, drought resilience and
livestock production. The total woody vegetation in Botswana has also been shown to be greater where bush encroachment intensity
is lowest (Moleele et al. 2002). This counter-intuitive observation has been attributed to the complex interactions of herbivore intensity
and selectivity, fire frequency and severity, soil nutrients and interspecific competition of encroaching and non-encroaching trees
(particularly for water resources).

As a result of the uncertain directionality in the above-ground biomass stocks following bush thinning, IAP management and other

restoration activities, the AGB carbon pool was conservatively assumed to be de minimis and excluded from the emission reduction
(ER) estimates.
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As part of Project M&E, the above-ground vegetation dynamics will be monitored for the purposes of evaluating the rangeland
condition to inform management decisions, implementation success and to evaluate project impacts. Herbaceous biomass production
will be measured using a disc pasture meter and changes to woody cover and vegetation structure will be measured using fixed-point
wheel spoke repeat photographs, line-point intercept transects and remote sensing products. All the measurements will be captured
in the Rangeland Stewardship Information Portal with trend analyses conducted by the Graduate Monitors. These data are not
intended to be used to claim any ER benefits from changes in the above-ground carbon stocks as a result of the conservative de
minimis assumption.

Adjustments to the target implementation rate are required to account for the conservative assumptions used for estimating the
mitigation potential. The project target coverage of improved management practices over the eight-year implementation period is
4,600,000 ha. For the conservative Ex-ACT model, as for the livestock enteric fermentation model, it is assumed that full coverage is
only achieved in year 11. The model, therefore, assumes that the entire project duration until year 11 is the implementation phase
and the remaining duration is the capitalisation phase, where applicable. The project implementation area is also scaled to reflect
this difference in the projected implementation rate (Table 12).

Table 3. Conservative number of sites, area under improved management and mitigation targets over 4-, 8-, 10-, and 20-year impact periods from improved
rangeland condition or avoided degradation.

Impact period Area (ha) Cumulative mitigation (tCOze) Annual mitigation (tCOzelyr)
4-year 44 1,200,000 681,340 170,335
8-year 83 3,671,154 4,168,840 521,105
10-year 103 4,555,769 6,466,724 646,672
20-year 104 4,600,000 18,935,574 946,779
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4. Total Project GHG Emissions Reductions:

Combining the GHG emission reductions resulting from reduced enteric livestock emissions and increased carbon sequestration
resulting from improved rangeland condition yields the GHG mitigation estimates for the overall project during implementation (year
8) and over the Project lifetime (year 20), shown below in table 4 (conservative estimate, see figure 1 above for moderate and
maximum scenarios):

Table 4: Total Project GHG Emissions Reductions

Period Cumulative (tCO.e) Annual (tCO.e/yr)

Soil Livestock Total Soil Livestock Total
Year 4 681 340 116 090 797 430 170 335 29 023 199 358
Year 8 4168 840 534 658 4 703 498 521 105 66 832 587 937
Year 10 6 466 724 794 351 7 261 075 646 672 79 435 726 107
Year 20 18 935 574 2577 525 21513100 946 779 128 876 1 075 655
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5. Monitoring and Reporting of Mitigation impacts:

The Full M&E plan for this Project will be developed during the first six months of implementation. The full M&E plan will include
detailed information on the roles and responsibilities for data collection and management, project components’ impact chains,
information flows and reporting systems, finalized indicators and means of verifications, monitoring protocols and tools, implementation
plans and schedules, alignments and collaborations with existing national M&E systems (e.g. stats Botswana). The M&E plan will also
include participatory methods for data collection and learning Progress towards mitigation targets will be monitored annually and
reported to the GCF through the Project’s Annual Performance Reports (APRS).

As described in the Project Feasibility Study, Section 3 (Carbon and Water Baseline); measurement of Emissions Reductions achieved
by the Project will be undertaken by proxy measurements of rangeland condition and fodder availability / quality for livestock (outlined
below). The Project will annually measure changes in rangeland condition (soil sequestration capacity) and fodder quality / availability
(enteric fermentation emissions) and apply the Ex-ACT Methodology (soil) and IPCC Tier 2 methodology along with information
gathering on total livestock numbers (enteric emissions) to determine and report on the Emissions Reductions achieved by the Project
activities. Data collection will be through the Rangeland Stewardship Information Portal, with ground truthing by CI staff and project
partners.

To measure the impacts of grazing and restoration management on emissions reduction, the following indicators will be gathered:

e “Grazing intensity”, informed by:
o Biomass (kg/ha) from disc pasture meter, remote sensing models and satellite-based products such as FAO WaPOR
(presented in Annex 2 Section 3 pg. 19-25)
o Basal cover from long-term rangeland condition monitoring (Appendix 11.1), remote sensing models and satellite-
based products such as fractional bare ground.

e Lignin and cellulose content, informed by
o Grass species composition from long-term rangeland condition monitoring (Appendix 11.1) for Project sites.
Reference sites will also be measured for mid-term and final impact evaluation reports. Remote sensing models will
also be utilized (e.g., Ramoelo et al. 2015)

13



manner

Livestock numbers and weight

o

For Project sites, livestock numbers will be gathered and updated monthly by Ecorangers and captured in the
Rangeland Stewardship Information Portal with trend analysis by the Graduate Monitors and referenced against the
Stats Botswana Annual Agricultural Survey Report. Average weight trends per village herd will be integrated into reports
on wet and dry season vaccinations. This will be compared to reference site estimates from MoA veterinary records as
without the RSA it will be impossible to get similar detail on livestock where farmers are not participating in active
communal management (e.g. BAU/status quo).

Feed digestibility

(0]
(0]
0

Grass species composition (as described above)

Biomass (as described above)

Manure evaluation augmented by fecal nitrogen analysis. Ecorangers to undertake sampling of dung viscosity as
an indicator for feed digestibility that can then be translated into an estimate for emissions reductions. The exact
methodology may vary per Area and season due to climate/habitat factors. This information will be reviewed and
augmented with chemical analyses carried out by the MoA Nutrition specialist.

Activity coefficient

o

Qualitative categorization of the average energy expended (distance walked per day) to acquire enough grazing
material. This can be monitored based on the number of livestock within controlled herds as captured in the Rangeland
Stewardship Information Portal with input from the Graduate Monitors.

Methane conversion factor

(0]

This is based on feed digestibility (described above), herd structure (humber and age of males/females), and livestock
health indicators (vaccinations, fertility rate, death rate) that can be monitored based on the Rangeland Stewardship
Information Portal with input from the Graduate Monitors.

CI will use these indicators as model parameters for the SNAP biogeochemical model (Ritchie 2014) to estimate the emissions
reductions (ER) from the project’s livestock and rangeland management activities. This modelled approach quantifies the ER in a
consistent with VCS VMO0032 (https://verra.org/methodology/vm0032-methodology-for-the-adoption-of-sustainable-
grasslands-through-adjustment-of-fire-and-grazing-v1-0/).
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6. Additionality of interventions:

There are several alternative land-use scenarios to the proposed project interventions, most notably the continuation of the existing
land use that has contributed to the observed, reinforcing degradation cycles that are being exacerbated by the impacts of climate
changel® (leading to a further loss of soil carbon and increased livestock GHG emissions). The Verified Carbon Standard (VCS)
provides three approaches to demonstrating the additionality condition of mitigation interventions in the Agriculture, Forestry and
Other Land Use (AFOLU) sector!®. The applicability of any one of these three conditions is sufficient to determine that a project is
additional. For this project, additionality can be demonstrated across all three conditions. The approaches include the demonstration
that the project interventions do not yield an attractive financial return (investment analysis), that they face barriers that prevent their
implementation (barrier analysis), or that similar project activities in a comparable environment and at a similar scale are not common
practice in the geographical area of the project (common practice analysis).

¢ An investment analysis has been conducted and reported in Section 2: Options Analysis & Financial and Economic Analysis of
the Feasibility Study (see Annex 2). The total net benefits of the project, relative to the without-project scenario, has been shown
to total US$235 per-beneficiary over the 20-year period considered (US$11.75/beneficiary/year). By any metric, this does not
constitute an attractive financial return and would not be a viable investment option through conventional financing mechanisms.
A barrier analysis has been conducted and reported in Section B.2. of the Funding Proposal, including:weak community
awareness and governance mechanisms for designing and implementing climate responsive rangeland restoration and livestock
production strategies;

e insufficient government resource allocation and coordination for governing communal rangelands and community adoption of
climate-resilient livestock management strategies;

¢ herding not being an attractive career and traditional knowledge of managing livestock, particularly in times of climate stress,
being lost;

e lack of spatially explicit information, analytical tools, and monitoring effort on climate, rangeland health, livestock management,
and emissions reduction strategies;

e lack of policy-enabling platforms on climate-resilient rangeland and livestock management;

e reactive, rather than proactive, investments aimed at reducing vulnerability of communal farmers;

[l See Annex 2: Feasibility Study, Section 3: Carbon and Water Baseline Assessment, Chapter 3: Drivers of rangeland degradation.

B3 verified Carbon Standard, “VT0001: Version 3.0 Tool for the demonstration and assessment of additionality in VCS Agriculture, Forestry and Other Land Use (AFOLU) project
activities,” 2012. https://verra.org/wp-content/uploads/2017/11/VT0001v3.0.pdf
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e lack of scientific understanding of linkages between rangeland restoration, climate smart livestock production, GHG emission
reductions, ecological impacts, and social co-benefits;

e trade barriers for communal farmers with detrimental impacts on their livelihoods; and

¢ lack of awareness and support for climate resilient livestock value chains.

As a result of these complex, structural barriers, the proposed project would result in a significant paradigm shift for the country and
the region (see Section B.2. of the Funding Proposal). The activities of the project are, therefore, not common practice in Botswana
nor in the region, particularly not at the scale proposed. It is anticipated that the implementation of this project has a considerable
potential for multiplicative benefits in the region by catalyzing similar paradigm shifts in other districts and across Africa (see Section
D.2. of the Funding Proposal).
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