Review of non‐timber values in
sustainably‐managed native forest
Jacqui Aimers, David Bergin & Gerard Horgan
Tane’s Tree Trust

Oceania Ecosystems Forum 4th Sept 2019

Acknowledging The Tindall Foundation
Tāne's Tree Trust gratefully acknowledges The Tindall Foundation
for funding the Our Forest Our Future programme
This includes funding for the review of non‐timber values (NTVs)
in native forests

OUR VISION
To see the majority of NZ land owners successfully establishing and
sustainably managing native trees for multiple uses

Review of non‐timber values (NTVs)
• A review of nearly 250 published papers and reports.
• Main focus ‐ NTVs in NZ’s native forests outside of public
conservation estate. Included:
i. Non‐timber forest products – a.k.a. secondary forest
products;
ii. Environmental services;
iii. Socioeconomic , spiritual & cultural services.
• These categories are not discrete ‐ there are overlaps &
linkages.
• The review will soon be submitted for publication in multiple
forums.

Non‐Timber Forest Products (NTFP)
1. Honey production.
2. Plant extracts for pharmaceuticals &
natural remedies.
3. Wild foods.
4. Understory crops.

1. Honey production
• Most important NTFP in terms of revenue
generated.
• NZ is the world's 2nd largest honey
exporter ‐ exports of $348 million in 2018,
mostly driven by mānuka honey.
• Native forest species are very important
for early season nectar flow.
• Based on very limited data, pollination
services of native forest is estimated at
$206 per year per ha.
• Monofloral honeys ‐ mānuka, southern
rātā, rewarewa & tāwari.

2.

Plant extracts for pharmaceuticals & natural remedies

• Harvesting of herbs from forests for natural healing (rongoā).
• Mānuka and kānuka oils, mānuka honey, kawakawa, and totarol (derived from
totara) all have anti‐microbial effects or other medicinal properties.
• Growers can obtain $500 ‐ $600 per tonne for raw foliage for mānuka oil
extraction.
• Kawakawa is of high cultural value & has multiple medicinal properties.

2.

Wild foods

• Native forests are important for hunting, fishing & foraging.
• Native forests are important for mahinga kai – whitebait, koura & tuna (native
eel) are dependent on the freshwater from forested catchments.
• Wild foods are culturally important & increasingly used in NZ cuisine, e.g.,
pikopiko (young fern stems).

4. Understory crops
• Native species (rather than exotic species) are aesthetically &
culturally more appropriate as understory crops.
• Kawakawa has been identified as a potential niche market ‐ the
economics of growing kawakawa as an understory crop was
investigated in a recent Manaaki Whenua Landcare Research report
‐ prices of dried kawakawa typically range between NZ$75 &
NZ$300 per kg.
• Sphagnum moss, worth over $5 million per year in exports, is
important to the Westland economy.

Environmental Services
1. Carbon sequestration.
2. Habitat provision & biodiversity
values.

3. Erosion control & catchment
protection.

4. Nutrient management & water
quality.

5. Urban trees & environmental
services.

1. C sequestration & the TTT Carbon Calculator
•
•
•
•

Carbon sequestration is currently the only environmental NTV readily monetarised.
TTT Carbon Calculator uses growth models developed from TTT Plantation Database.
Planted natives sequester carbon more slowly than radiata pine.
Native shrubs accumulate carbon faster than native trees but this slows after 20 years,
coinciding with planted native trees accelerating in growth.
Limited data but curve
anticipated to plateau at
40+ years for radiata pine

Predicted carbon
sequestration on
average sites:
m3/ha/year = tonne CO2

TTT data more extensive than PCE report
http://www.pce.parliament.nz/medi
a/1678/climate‐change‐and‐
agriculture‐web.pdf
CO2 accumulation in regenerating
podocarp forest (Figure 9.2 in PCE
2016)

CO2 accumulated by establishing
a hectare of radiata‐pine forest &
replanting it after each harvest
(Figure 9.5 from PCE 2016)

Fluctuation in carbon values (NZU)

Graph of Indicative Carbon Prices in NZUs (Carbon Forest Services)
1‐Jan 2014 to 13‐Aug‐2019 http://www.carbonforestservices.co.nz/

2. Habitat provision &
biodiversity values
• Highly important but difficult to monetarise.
• Native forests ‐ higher biodiversity values than
exotic forests – nectar & fruit feeders.
• DOC has guidelines for assessing biodiversity
conservation values – importance of secondary
ecosystems recognised.
• Biodiversity conservation values are likely to be highest where native forest:
(i) provides habitat for threatened, endangered, or regionally scarce species;
(ii) provides ecological corridors – connectivity between natural areas;
(iii) protects other important natural ecosystems, e.g., riparian plantings
protecting waterways.
• Average household would willingly pay $264 per year for 5 years to conserve key
native species in plantation forests (Yao et al. 2014).

3. Erosion ‐ a major problem in NZ

3. Erosion control & catchment protection
• Forests are vital for stabilising soils, reducing sedimentation, moderating
water flows, protecting downstream ecosystems & infrastructures.
• Erosion control by NZ forests estimated to be worth $2092 million in 2012.
• 1.1 million ha of land is at serious risk of erosion in NZ.
• Erosion of deforested hill country is estimated to cost NZ $100 to $250
million per year.
• 1.45 million ha of marginal pastureland likely to revert to native forest if
livestock is removed  retore multiple environmental services, including
stabilising of soils.
• Permanent forest cover, or CCF regimes are better for protecting erodible
land than clear‐fell regimes as the latter can result in sediment run‐off.
• Grants for planting erosion‐prone land indicate value (society’s willingness
to pay) e.g., Sustainable Land Management Hill Country Erosion
Programme ‐ $2.2 million offered per year.

4. Nutrient management & water quality
• Forests have very low nutrient leaching, & have a
vital role in nutrient recycling, including retention of
excess nutrients from intensive agriculture.
• Permanent forest cover, or CCF are better for
maintaining water quality than clear‐fell regimes.
• This environmental service currently has no direct market value, but has
implicit value as local government apply regulations to control nutrient
application & land use change.
• This has already been demonstrated in two catchments (Lake Rotorua &
Lake Taupo) where there is nutrient capping, nutrient trading, & restrictions
preventing intensification of land use.
• Central & local government have committed $526 million over the last
decade for cleaning up waterways, giving an indication of the value of clean
water (society’s willingness to pay) & also an estimate of environmental
services lost with deforestation & intensification of land use.

Land use, N loss for benchmarked properties in the Lake Rotorua
surface‐water catchment (ROTAN model)
Land use – source of Nitrogen
Crop
Cut and Carry
Fodder (Dairy Support)
Fodder (Dairy)
Fodder (Dry Stock)
Fruit Crop
Pastoral (Dairy Support)
Pastoral (Dairy)
Pastoral (Dry Stock)
Pastoral (Effluent)
Riparian
Trees (Native Forest & Shrubs)
Trees (Plantation Forestry)
TOTAL

Average N/kg/ha/yr
40
13
97
109
102
11
23
49
12
52
3
3
3

Forested land has much
lower nutrient loads than
pastoral land use

5. Urban trees & environmental services
• Amenity values of trees in urban areas – shade,
reduce urban heat island, reduce energy costs,
reduce noise, create privacy.
• Regulating services for water quality & storm
water, reduce risk of flooding & erosion – green
infrastructure is particularly important in an era
of climate change.
• Improved air quality – nearby natural vegetation
reduced asthma in children.
• Remnants of natural vegetation provide
connectivity of natural areas from mountains to
coastline, i.e., important for native species.
• Trees also provide important cultural services in
urban areas, as described below.

Socioeconomic & cultural values
1.
2.
3.
4.
5.

Spiritual & cultural values.
Outdoor recreation & tourism.
Urban trees ‐ cultural & socioeconomic services.
Brand image, social licence to practise.
Employment.

1. Spiritual & cultural values of native forest
• Hard to monetarise – ‘valuing the invaluable’.
• Native forests are culturally & spiritually important for
Māori – help maintain mauri (life force) of whenua (land),
freshwater, coastal ecosystems, & mahinga kai
(traditional food gathering places) – critical to way of life.
• Wai 262 (Waitangi Tribunal report) identifies fundamental
importance of treasured native species in terms of Māori
identity & kaitiakitanga (environmental guardianship).
• Accessibility to these species is important for health &
wellbeing; this includes rongoā ‐ medicinal use of plants.
• NZers identify with native species (e.g., silver fern) &
natural landscapes ‐ tūrangawaewae (sense of place).
• Involvement in ecological restoration has benefits for
personal wellbeing & is a unifying force of communities.
• International research identifies importance of water
views & native forest cover for aesthetic landscape values.

2. Outdoor recreation & tourism
• Forests provide ambient environments & clean
water ‐ important for tourism & outdoor recreation
(hiking, tramping, MTB, camping, hunting, fishing,
horse trekking, etc.).
• Tourism is a major contributor to GDP, & is
important for many local economies.
• In 2015, a nation‐wide survey showed that
spending time outdoors was important for 88% of
NZers – forests featured highly in places visited.
• In 2015, 32% of NZers went fishing & 8% went
hunting ‐ forests provide the ambient environment,
habitat, & clean waterways.
• Investment in 4WDs, outdoor equipment, travel &
time off work, & value of game meat & fish caught
– all indicate monetary value.

Ecotourism is becoming increasingly important
Canopy Tours ‐ zipline

3. Urban trees – cultural, spiritual
& socioeconomic services
• Clinical studies demonstrate
benefits of green space on human
wellbeing – the most important
elements are trees & waterways.
• Difficult to value economically, but there is increasing evidence that urban
trees contribute to quality of life & social capital.
• Urban native forest provides opportunities for connecting with nature,
education on natural heritage, & enhance cultural heritage.
• Native trees in cities help residents connect with natural heritage, national &
cultural identity.
• Urban trees add to the character of neighbourhoods & increase property
values (providing an estimate of their monetary value).

4. Brand image, social license to practice
• Native forest is important for tourism, international
obligations & NZ’s international reputation.
• Native forests play a vital role in the Clean, Green &
100% Pure NZ branding – scenic values, ambient
environments for outdoor recreation & tourism, &
maintenance of water quality.
• Difficult to quantify economic value & potential
financial fallout linked with ‘green branding’, but if
there was bad press due to loss of environmental
values – it could have substantial impact on NZ’s
economy.
• Companies are increasingly utilising green branding to
gain market leverage & offset environmental impacts,
e.g., Air NZ & their carbon offsetting scheme.
• Preference for establishing native forest, riparian
zones & wetlands.

5. Employment!



Conclusions
Preliminary research indicates:

• Most NTVs are currently not easily monetarised.
• Conundrum of ‘valuing the invaluable’.
• There is better maintenance of NTVs in CCF
regimes, or in unharvested forests.
• Aggregated NTVs of native forests managed under
CCF are highly likely to be larger than that for
exotic plantations in clear‐fell regimes.
• In many cases this is likely to exceed timber values.
• Native forests are particularly appropriate for:
– environmentally sensitive catchments,
– erosion‐prone soils,
– riparian zones,
– landscape values,
– supporting indigenous biodiversity, &
– cultural values.
• Most NTVs are highly site‐specific & should be
assessed on a case‐by‐case basis, with stakeholder
engagement, & qualitative values included.

