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Study SiteStudy Site
Zimbabwe is located in Zimbabwe is located in 
Southern AfricaSouthern Africa
ChiviChivi District in southDistrict in south--eastern eastern 
part of Zimbabwe along major part of Zimbabwe along major 
tourist routestourist routes
Project area (Wards 16, 18, Project area (Wards 16, 18, 
20) approx. 37 000 ha20) approx. 37 000 ha
Elevation approx. 700 m.a.s.l.Elevation approx. 700 m.a.s.l.
600 mm annual rainfall (CV 600 mm annual rainfall (CV 
40%)40%)
PNV: Tropical Dry Deciduous PNV: Tropical Dry Deciduous 
Forest Forest ––
MiomboMiombo ForestsForests



MiomboMiombo ForestForest

closed canopyclosed canopy open canopyopen canopy

open canopyopen canopy savannassavannas



Carving IndustriesCarving Industries

wood carver at workwood carver at work product for saleproduct for sale



Markets for Carving IndustriesMarkets for Carving Industries
carvingcarving stallstall carving stallcarving stall

road side marketroad side market



SocioSocio--EconomicsEconomics
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Household income ca.Household income ca. €140€140 yryr--11

€ 22€ 22 yryr--11 from forest products from forest products 
(firewood, fruits, etc.)(firewood, fruits, etc.)
€ 28€ 28 yryr--11 from carving sectorfrom carving sector

Poor households benefit more from Poor households benefit more from 
forest products than other forest products than other 
households.households.
Carvings are becoming Carvings are becoming 
increasingly important since increasingly important since 
independence (see figure).independence (see figure).
Land tenure should be considered.Land tenure should be considered.



Research QuestionsResearch Questions

Is timber harvesting by Is timber harvesting by 
carving industries presently carving industries presently 
sustainable?sustainable?
Is there a difference between Is there a difference between 
land tenure?land tenure?
In which growth conditions is In which growth conditions is 
the forest presently?the forest presently?
How would the forest develop How would the forest develop 
under different use scenarios?under different use scenarios?
Is it possible to sustain timber Is it possible to sustain timber 
industries ?industries ?



MethodsMethods

Timber inventory with preTimber inventory with pre--stratificationstratification accacc. to . to 
land tenure (communal, resettlement, and land tenure (communal, resettlement, and 
private land)private land)
Diameter increment modelDiameter increment model accacc. to Alder (1992, . to Alder (1992, 
1995)1995)
Simulation solely of species used for wood Simulation solely of species used for wood 
carvingscarvings
Simulation of different scenariosSimulation of different scenarios



Diameter Increment ModelDiameter Increment Model

Due to diameter increment (Due to diameter increment (ddii), a certain ), a certain 
number of trees (number of trees (nnmm) move from one to another ) move from one to another 
diameter class (dc), diameter class (dc), e.g. if e.g. if ddii = 0.5 mm= 0.5 mm yryr--11, dc = 10 cm , dc = 10 cm 
nnmm =0.5mm/100mm=1/200; i.e. one out of 200 trees moves into the hi=0.5mm/100mm=1/200; i.e. one out of 200 trees moves into the higher gher 
diameter class per yeardiameter class per year

Diameter increment 0,03 Diameter increment 0,03 -- 0,05 cm0,05 cm yryr--11

Due to mortality (nDue to mortality (noo) or harvesting () or harvesting (nnhh), trees ), trees 
"leave" the model to special data bases."leave" the model to special data bases.
Species: Species: AfzeliaAfzelia quanzensisquanzensis, , PterocarpusPterocarpus angolensisangolensis, , 

CombretumCombretum imberbeimberbe, , KirkiaKirkia acuminataacuminata
AlbiziaAlbizia amaraamara, , AlbiziaAlbizia antunesianaantunesiana, , DalbergiaDalbergia melanoxilonmelanoxilon
OzoroaOzoroa insignisinsignis, , SclerocaryaSclerocarya birreabirrea



Defining scenarios (100 years)Defining scenarios (100 years)

present growing stock conditions are present growing stock conditions are 
maintainedmaintained

Stable tree Stable tree 
stock scenariostock scenario

present harvesting levels and present harvesting levels and 
consumption pattern are maintained consumption pattern are maintained 
(1,400 m³(1,400 m³ yryr--11 0.030.03 m³ham³ha--11yryr--11))

Current demand Current demand 
scenarioscenario

selfself--explanatory, however not explanatory, however not 
realistically achievablerealistically achievableNo use scenarioNo use scenario



Results Results –– Inventory (all species)Inventory (all species)

Land tenure class 
Communal Resettlement Private 

N
o.

 o
f t

re
es

 h
a-1

 

 

Diameter frequency for all tree species acc. to land tenure class 
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Results Results –– Inventory (carving species)Inventory (carving species)
 

Land tenure class 
Communal Resettlement Private 

N
o.

 o
f t

re
es

 h
a-1

 

 

Diameter frequency for tree species used for carving acc. to land tenure class 
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Results Results –– Inventory (growing stock)Inventory (growing stock)
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Results Results –– Growing stock Growing stock 
developmentdevelopment
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Results Results –– Timber incrementTimber increment
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Results Results –– Harvesting levelsHarvesting levels
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ConclusionsConclusions

Timber harvesting for carving industries can be Timber harvesting for carving industries can be 
sustainablysustainably managed on private land. However, on managed on private land. However, on 
communal and resettlement land, forest structure has communal and resettlement land, forest structure has 
fallen below the line for selffallen below the line for self--regeneration.regeneration.
It needs political solutions to relieve pressure on It needs political solutions to relieve pressure on 
communal land to rehabilitate resources (e.g. communal land to rehabilitate resources (e.g. 
enrichment planting) to obtain optimal production enrichment planting) to obtain optimal production 
levels.levels.
Resources on private land would be sufficient to Resources on private land would be sufficient to 
support carvers with wood while maintaining present support carvers with wood while maintaining present 
production levels; even a threeproduction levels; even a three--fold increase would be fold increase would be 
feasible.feasible.
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