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Annex 1: National Core Environmental Indicators

Issue2 No. Indicator Type3 Data
availability4

Proposed by5 Organisation responsible6

1 S 2 State of the Environment Report 
(SoER)

Desert Research Foundation of Namibia

2 Forest area S 1 Organisation for Economic 
Cooperation and Development 
(OECD)

Department of Forestry (DF) in the 
Ministry of Environment and Tourism 
(MET)

3 Forest biomass S 1 Environmental Information Systems 
(EIS) Programme

DF in the MET

4 Amount of livestock in selected 
areas

P 1 EIS Ministry of Agriculture, Water and 
Rural Development (MAWRD) for 
borehole data
Veterinary Services Department of 
the MAWRD

5 Dominant land use and form of 
land tenure

P 2–3 Second Environmental Monitoring 
and Indicators Network Workshop 
(EMIN2)

MLRR

6 Population pressure P 1–2 EMIN2 2001 Census

Decline in water 
availability

7 Annual run-off S 1 SoER MAWRD

2 Environmental issue defined at the first EMIN workshop in 2001.
3 Position in the pressure–state–response (P–S–R) framework; indicates to which category a particular indicator belongs.
4 Refers to the assumption made before data acquisition and testing by the Second EMIN Workshop work groups.
5 The organisation that proposed or has used the indicator.
6 Organisation assumed by EMIN to hold the data or have the capacity to organise monitoring to acquire the data concerned.

Footnotes
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xecu

tive su
m
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ary
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Issue2 No. Indicator Type3 Data
availability4

Proposed by5 Organisation responsible6

Decline in water 
availability

7 Annual run-off S 1 SoER MAWRD

8 Mean annual rainfall S 1 SoER MAWRD

9 Groundwater level and 
abstraction

S, P 1 SoER MAWRD

10 Extent of monitoring network R 1 SoER MAWRD

11 Water use and economic P, R 1 EMIN2 MAWRD

Depletion of 
natural resources

12 Large mammals in north-western 
Namibia (north of the Ugab 
River)

S 1 Meta-database survey Elephant and Giraffe Project in the MET

13 Income earned by communities 
involved in the national 
Community-based Natural 
Resource Management 
(CBNRM) Programme

R 1 Meta-database survey Namibia Nature Foundation

14 Harvesting of marine resources P 1 SoER Ministry of Fisheries and Marine 
Resources (MFMR)

15 Regulation and control of 
harvesting of marine resources

R 1 SoER MFMR

Loss of 
biodiversity

16 Conservation areas R 1 SoER MET

17 Coastal development P 2 SoER DF in the MET
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Issue2 No. Indicator Type3 Data
availability4

Proposed by5 Organisation responsible6

18 Threatened and extinct species 
per taxonomic group

S Birds and 

mammals
and reptiles = 

other
taxa = 3

South Africa (SA) MET

19 Changes in status of selected 
endangered habitats

S 2–3 EMIN2 MET

See
No.
5

Dominant land use and forms of 
land tenure

P 3 EMIN2 MET
Ministry of Lands, Resettlement and 
Rehablitation (MLRR)

20 Changes in status of alien 
invasive species

P 3 EMIN2 MET
MAWRD

Decline in water 
quality

21 Surface water quality S 1 SoER MAWRD
NamWater

22 Groundwater quality S 1 SoER MAWRD
NamWater

Pollution and 
toxins

23 Annual unleaded petrol market 
penetration

P, R 1 SoER Ministry of Mines and Energy (MME)
Directorate of Environmental Affairs 
(DEA) in the MET

24 Marine pollution S 2 SoER MFMR

25 Air pollution in Windhoek S 3 SA Municipalities
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Issue2 No. Indicator Type3 Data
availability4

Proposed by5 Organisation responsible6

Waste 26 General waste produced per 
capita per year

P 2 SA Municipalities
DEA in the MET

27 Hazardous waste produced per 
sector per year

P 3 SA Municipalities
DEA in the MET

Greenhouse effect 28 Annual energy consumption 
(fossil fuels or renewable 
energy)

P, R 2 SoER MME

29 Mean annual rainfall S 1 SoER

30 Index of upwelling S 1 SoER
MFMR

31 Mean annual temperature S 1 SA
MFMR

32 Greenhouse gas emissions 
(carbon dioxide, nitrous oxide 
and methane)

P 2 SA MET

Ozone depletion 33 Consumption of ozone-depleting 
substances

P 1 SA Ministry of Trade and Industry (MTI)

Socio-economic
issues

34 Human Development Index S 2 OECD United Nations Development 
Programme (UNDP)
Ministry of Health and Social Services 
(MHSS)

35 HIV prevalence in pregnant 
women

S 1 OECD UNDP
MHSS
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E
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Issue2 No. Indicator Type3 Data
availability4

Proposed by5 Organisation responsible6

35 HIV prevalance in pregnant 
women

S 1 OECD UNDP
MHSS

36 Child under-5 mortality rate S 1-2 OECD UNDP
MHSS

37 Access to clean water and 
sanitation

S 1-2 Vision 2030 MHSS
MAWRD
United Nations Children’s Fund
(UNICEF)

Economic issues 38 Sustainable economic growth S 1-2 SoER Ministry of Finance (MF)
Bank of Namibia

39 Government capacity for 
environmental management

R 2 SA MET

40 Budgetary allocation to 
enviromental research

R 1 SA MET

41 S 1-2 OECD MF
Bank of Namibia 

42 Expected exhaustion date 
with current effort of mining of 
selected minerals

P 2 EMIN2 MME

43 Income earned from non-timber 
forest products 

R 2-3 EMIN2 DF in the MET
Environmental Economics Unit of the 
DEA in the MET  

Column 4 Indicator code (also refers to the description list)
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Extent of risk caused by these phenom
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9 R
efers to the invasion of unpalatable w

oody bush in grazing areas. B
ush encroachm

ent is a m
ajor form

 of land degradation in com
m

ercial farm
ing areas, and affects 12%
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the country’s land surface area (B

arnard 1998).
10 R

efers to the extensive cutting dow
n of forests for the purpose of extracting tim

ber or fuel w
ood, or to clear land for developm

ent or agriculture.
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Livestock pressure in north-central N
am

ibia
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Population pressure
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11 A farm
ing practice that involves the m

ovem
ent of livestock to different grazing areas, and is dependent on clim

atic and environm
ental factors such as rainfall, w

ater and 
pasture availability.

Footnotes

Figure 1.1: Eight diff
erent  land use categories in N

am
ibia 

(M
endelsohn et al. 2000

11

C
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ter 1

Figure 1.3: G
overnm

ent (G
RN

), com
m

unal and 
freehold land allocation (in percentage) as calculated 

from
 m

aps by m
endelsohn et al., (2002)
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Footnotes
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O
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endelsohn et al. 2000)

by m
en. The north-central area is one of the m

ost 

elim
ination 

of 
such 

plant 
com

m
unities. 

G
razers

the current total hum
an population of N

am
ibia

half of this num
ber live in the four north-central 

D
escription



A
n Integrated State of the Environm

ent Report
8

C
h

ap
ter 1

Results and trends

IN
D

ICATO
R 1C: Population pressure

Introduction

N
am

ibia’s population is rather sm
all in com

parison 

ecosystem
.



A
n Integrated State of the Environm

ent Report
9

C
h

ap
ter 1

Photo 1.1: This photo show
s a m

arked fence - line in contrast betw
een a com

m
ercial and a com

m
unal farm

land 
(A

khtar - Schuster 2002)

Figure 1.5: Cattle densities in N
am

ibia 
(M

endelsohn et al. 2002)
Figure 1.6: G

oat densities in N
am

ibia 
(M

endelsohn et al. 2002)

Figure 1.7: D
onkey densities in N

am
ibia 

(M
endelsohn et al. 2002)

Figure 1.8: D
ensities of sheep bred for m

eat 
(M

endelsohn et al. 2002)
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Figure 1.12: Show
s the 13 regions of N

am
ibia and 

their area sizes (M
endelsohn et al. 2002)

R
egion

A
rea (km

2)

Erongo
63,586

H
ardap

109,659
K

aras
161,086

K
avango

48,483
K

hom
as

36,861
K

unene
115,154

O
hangw

ena
10,694

O
m

aheke
84,440

O
m

usati
26,558

O
shana

8,682
O

shikoto
38,669

O
tjozondjupa

105,334
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s stocking densities 
and carrying capacity (kg/hectare). The m

ap indicates 
areas that are  overstocked and areas w

here there is 
potential for m

ore stocking 
(M

endelsohn et al. 2002)

Figure 1.10: Show
s trends in the num

bers of selected 
livestock since Independence (M

endelsohn et al. 2002) 
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Figure 1.14: Rural and urban populations in 2001, 
given as a percentage of the total population per 

region in N
am

ibia (CBS 2003)

Figure 1.15: Show
s population densities for 

N
am

ibia for 1996 and 2001. See A
nnex 1.2 for 

regions categorised according to the 4 density 
categories  

Figure 1.16: Show
s a graphic for N

am
ibia based 

on m
ethodology used by the U

N
D

P and W
orld 

Resources Institute (W
RI) (M

urray et al. 1999) to 
show

 the dependence of people on drylands

Figure 1.13: Population density for N
am

ibia com
-

pared for all census years including projections 
m

ade for 2006 (CBS 2003)
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: Change in forest area

Introduction

2.

Figure 1.17: Show
s the average vegetation 

biom
ass production in N

am
ibia. A gradient 

running from
 northeast to southw

est can be seen 
in term

s of plant production and distribution 
(M

endelsohn et al. 2002)
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15 The aridity index is calculated as a ratio of m
ean annual precipitation (m

oisture gain) to m
ean annual potential evapotranspiration (m
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ing and natural resources harvesting practices that are not sustainable in the long run.
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Figure 1.18: Show
s the change in w

idth of 
m

opane forest (km
) in northern N
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ibia 

(Shanyengana 1994)
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Results and trends

to such an extent that crop cultivation is im
possible. 

Table1: Show
s the %

 increase in household num
bers along w

ith %
 of land cleared for specific tim

e periods (M
endelsohn et al. 2000)
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household
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 land 
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9
-

-
-

-
-

-
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2
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<3
6.5

4.6
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9
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nnex 1.1: A

verage population densities

Average population densities w
ere calculated for each region for the 5-year intervals given below

. Regions w
ere grouped based on their 

m
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um
 and m

axim
um
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icators

Figure 2.1: Show
s the five tow

ns along N
am

ibia’s coast 
(M

endelsohn et al. 2002)
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Figure 2.2: Show
s the State PAN

 versus the overall terrestrial 
endem

ism
 in N

am
ibia (M

endelsohn et al. 2002)
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Figure 2.4: The percentage area protected w
ithin each biom

e 
(Barnard 1998)

Figure 2.6: The percentage area protected along the length of 
northern perennial rivers (Barnard 1998)
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Figure 2.7: O
verall terrestrial endem
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 (M

endelsohn et al. 2002)
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Figure 2.16: A sum
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for N
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ibia (G

olding 2002)
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Figure 2.17: Percentages of total m
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als under various 

conservation categories in N
am

ibia. 
(G

riffi
n 2003, unpublished)

Figure 2.18: The above figure show
s various conservation 

categories as percentages of total am
phibians in N
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ibia 

(G
riffi

n 2003, unpublished)
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Photo 2.2: M
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ussel: M
ytilus galloprovincialis 

(Bethune et al. 2004)

Photo 2.3: The dom
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(source: SABSP, W
indhoek)
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A
ll the above processes are very active in N

am
ibia’s

processes 1 to 4 in the list above – in com
bination 

.

effective rainfall. 

.

Figure 3.1: Evaporation m
ap of N

am
ibia (N

am
ibia M

eteorological 
O

ffi
ce). Evaporation has been m

easured by observing the fall in 
w

ater depth in a standard w
ater-tight m

etal pan. This observed 
evaporation is usually higher than w

ould be expected from
 a large 

open w
ater surface such as a dam

, and a reduction factor has to be 
applied. In figure 1, lines of equal annual evaporation are show

n 
based on all observed data up to 1987. Estim

ates for the coastal 
belt are considered approxim

ate only, based as they are, on very 
few

 data. 
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Figure 3.7: A-E: Show
s annual river runoff
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endelsohn et al. 2002)
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Results and trends

Figure 4.6: D
istribution and density of elephants in N

am
ibia

Figure 4.7: Show
s an increasing trend in the elephant population 

of N
am

ibia during the 1900s

Figure 4.8: U
pw

elling occurs w
hen strong southerly w

inds blow
ing 

parallel to the coastline cause a w
esterly off

shore m
ovem

ent of 
coastal surface w

ater causing nutrient-rich deeper w
ater to 

“w
ell up” and replace the surface w

ater (Botha 1998). 
Pelagic organism

s thrive on this process.
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Figure 4.9: Total fisheries landings for N
am

ibia since independence 
(M

FM
R 2002)
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Figure 4.10: Show
s historical trends in landings for the N

am
ibian 

fishery since 1950. N
ote the three developm

ental stages of the 
fishery based on landings trends (W

illem
se 2002)
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Figure 4.11: Show
s a decreasing trend in catches for the N

am
ibian 
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illem

se 2002; M
FM

R 2002).
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TA
C for m

ost of the years from
 1990 to 2002. The

Figure 4.12: Show
s total landings for crab and rock lobster as a 

percentage of total allow
able catch (TAC). The inserted red line 

indicates w
here landings equalled 100%

 of the TAC. W
here the 

%
 exceeds the red line it m

ay suggest heavy fishing pressure.

G
oals

scale com
m

ercial m
ariculture that can supplem

ent 

IN
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Figure 4.13: Show
s total landings for pilchard, Cape hakes and 

adult horse m
ackerel as a percentage of total allow

able catch 
(TAC). The inserted red line indicates w

here landings equalled 
100%

 of the TAC. W
here the %

 exceeds the red line it m
ay suggest 

heavy fishing pressure. (M
FM

R 2004)
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e scientists believe that natural environm

ental 

M
onitoring, control and surveillance eff

orts by 
the M

FM
R and FO

A

routine beach patrols:

m
ussel

lobster

lobsters

person

Vessel m
onitoring system

coast 
– 

an 
exercise 

that 
supports 

N
am

ibia’s

Fisheries O
bserver A

gency

M
FM

R to –

 Figure 4.14: Show
s the coverage of both the BCLM

E and 
BEN

EFIT Program
m

es in southern Africa. 
(The BCLM

E Project, w
w

w
.bclm

e.org)
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A
nnex 4.1: W

ildlife in the Kunene Region

Species
2001

2002
2003

B
aboon

144
116

203
D

uiker
13

6
3

E
lephant

38
24

44
G

em
sbok

1,589
2,616

3,484
G

iraffe
216

212
189

H
yaena

1
0

0
Jackal

45
79

60
K

lipspringer
4

14
20

K
udu

261
297

241
O

strich
570

659
815

R
hino

1
1

6
S

pringbok
11,662

14,470
16,733

S
teenbok

54
85

114
Zebra

1,200
1,274

1,416

Source: Long 2004
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C
h

ap
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tion
 an

d
 toxin

s

Introduction
Chapter O

verview
Assessm

ent of Indicators
Recom

m
endaions

References

occurs. 
Pollution 

of 
the 

environm
ent 

not 
only 

In
trod

u
ction

Table 5.1: Exam
ples of industries, services and land uses w

ith 
potential sources of pollution.

Category
Industry, Services, 
Land uses

Food and m
eat processing

industry

Fisheries and fish processing
industries

W
aste m

anagem
ent

industry

A
griculture

Industry/land use

Cem
eteries 

Land uses 

H
ospitals, clinics, pharm

aceuticals 
and laboratories

Services

M
anufacturing, textile and 

chem
ical w

orks
Industry

M
etal sm

elters, foundries and 
m

etal finishing
Industries 

M
ining and m

ineral processing
industry

Pow
er generations (coal &

 diesel) 
industry

Petroleum
 storage, refineries and 

service station
industry

Paper, printing, dry cleaning and 
photography w

orks
Services 
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Table 5.2: Exam
ples relating our strive for a high standard of living through industrialization 
and related past, current and future environm

ental problem
s  

Sector
D

evelopm
ents

A
chievem

ents
Potential Environm

ental issue

Agriculture 
U

se of nitrogen and phosphorus 
fertilizer (pesticides and herbicides)

Food security 
Increased pesticide and fertilizer 
residues originating from

 agricultural 
activities in the soil and surface w

ater 
resources. Runoff often transports  the 
residues  to surrounding ecosystem

s

M
anufacturing 

and services 
The use of nontoxic, non-flam

m
able 

elem
ents and com

pounds  such 
as Chlorofluoro-carbons (CFCs), 
Solvents, colorants and other 
chem

ical com
pounds

Provisions of goods and services at 
affordable prices

Em
issions of heavy m

etals and gases as 
w

ell as related w
astes contribute to air, 

land and w
ater pollution. Com

pounds 
such as Chlorofluoro-carbons, Carbon 
dioxide and N

itro O
xides are believed to 

be contributing to the depletion of the 
O

zone layer. 

H
ealth

U
se of D

D
T (dichlorodiphenyltrichlor

oethane)  and associated chlorinated 
organic insecticides such as D

D
E 

(dichlorodiphenyldichloroethylene) 
and D

D
D

 (dichlorodiphenyldichloro
ethane)

Im
proved health and saved lives

Adverse effects on birds and m
am

m
als.  

H
igh levels of D

D
T can affect the 

nervous system
 causing excitability, 

trem
ors and seizures. In w

om
en, D

D
E 

can cause a reduction in the duration 
of lactation and an increased chance of 
having a prem

ature baby

Energy
The use of natural fuels such as coal, 
oil, natural gas and firew

ood have 
increased due to increased dem

and 
for various industrial developm

ents. 

Accelerated industrial developm
ent, 

hum
an m

obility and sources of 
energy for daily econom

ic and 
household activities 

Increased trem
endous strains on the 

already scarce resources of the natural 
environm

ent. Em
issions of heavy 

m
etals, gases and related w

astes 
contribute to air, land and w

ater 
pollution w

ith a direct influence on 
hum

an health. M
odern fuels such as the 

leaded petrol contribute to higher levels 
of lead particularly in urban areas. 

Exploration, m
ining  

and m
ineral 

processing 

O
ld, current, large and sm

all scale 
exploration, m

ining and m
ineral 

processing industries have expanded 
w

ith increased geological and 
geophysical data covering alm

ost the 
entire country 

The extraction and processing of 
m

inerals w
ill continue to provide 

governm
ent w

ith incom
e for 

econom
ic diversification and 

em
ploym

ent opportunities 

Increased land degradation, air 
and w

ater pollution due to heavy 
m

etals, dust and gas em
issions 

such as carbon dioxide, hydrogen 
sulphide, sulphur dioxide 
and hydrogen cyanide. These 
substances are pollution and 
toxic sources that are threats to 
environm

ental quality.  

W
aste 

M
anagem

ent
The am

ount of different types of 
w

aste produced, num
ber of heavy 

industries, unsafe and uncontrolled 
w

aste disposal facilities are 
increasing throughout the country. 
H

ow
ever, there is lack of resources 

to im
plem

ent effective w
aste 

m
anagem

ent program
m

es such as 
education, entrepreneurship and 
technical skill developm

ent, sorting,  
collection, transportation, recycling, 
reuse, producer responsibility, 
“prom

ote polluter pay concept”,  
pretreatm

ent and safe w
aste disposal 

facilities

M
oved from

 uncontrolled dum
ping 

to m
anaged landfills w

ith w
aste 

m
inim

ization program
m

es such as 
recycling and reuse slow

ly increasing 
particularly in big m

unicipalities 
such as W

indhoek and W
alvis Bay. 

Efforts are also underw
ay in the 

developm
ent of effective legal 

instrum
ents y the D

irectorate of 
Environm

ental A
ffairs

Increase in population and 
industrialization m

eans 
increased am

ount of w
aste 

produced w
ith insuffi

cient 
resources to im

plem
ent 

effective w
aste m

anagem
ent 

program
m

es. This w
ill result 

in increased em
issions of 

heavy m
etals, odors, dust 

and gases such as m
ethane, 

carbon dioxide and carbon 
m

onoxide w
hich are a threat 

to environm
ental quality as 

w
ell as pollution of the w

ater 
resources from

 unsafe w
aste 

disposal sites   
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Classification 
Exam

ples
Industrial Linkages

Toxic gases
Carbon dioxide (CO

2 ), Carbon m
onoxide (CO

), 
hydrogen cyanide (H

CN
), chlorine, phosphine 

(PH
3 ), hydrogen sulphide (H

2 S), Sulphur dioxide 
(SO

2 )

These sources are em
ission linked to various industries 

such as m
anufacturing,  burning of fuels (cars em

issions), 
burning of m

unicipal w
aste, exploration, m

ining and 
m

ineral processing, service industries 

Explosive and Flam
m

able 
gases

M
ethane (CH

2 ), ethane (C
2  H

4 ),  carbon m
onoxide 

(CO
), hydrogen cyanide (H

CN
), phosphine (PH

3 ),
hydrogen sulphide (H

2 S),  buten (C
4 H

6 ), hydrogen 
(H

2 )

The sources are linked to petroleum
, burning of fuels, 

service stations, fuel depot landfills sites and other w
aste 

disposal sites, m
anufacturing, exploration, m

ining and 
m

ineral processing

Zootoxic (toxic to 
anim

als) m
etals 

Lead (Pb), cadm
ium

 (Cd), m
ercury (H

g), beryllium
 

(Be), arsenic (A
s)

A
ssociated w

ith exploration, m
ineral processing, sm

elters, 
m

anufacturing, services and chem
ical industries, burning 

of fuels w
ith additives, incineration, pow

er generation

Phototoxic (toxic to 
plants) m

etals 
Zinc (Zn), copper (Cu), nickel (N

i) boron (B)
Exploration, m

ining and m
ineral processing and chem

ical 
and services industries, incineration 

Com
bustible, corrosive 

and reactive inorganic 
substances

Fuels, oils, acids, alkalis, solvents, oxides, paper, 
sulphide, cyanide (CN

), sulphate, am
m

onium
Service industries, m

anufacturing, textiles, service station, 
food processing, packaging, chem

ical industries

A
liphatic, arom

atic and 
polycyclic arom

atic 
hydrocarbons

M
ineral oils, low

 m
olecular w

eight hydrocarbons, 
benzene, toluene, xylene, phenol, N

aphthalene, 
pyrene, fluoranthene, anthracene

Petroleum
 consum

ption, m
anufacturing, pharm

aceuticals, 
chem

ical, coal carbonisation,  services
Substitute aliphatic and 
arom

atic com
pounds 

Petachlorophenol, polychlorinated dibenzofurans 
(PCD

Fs), polychlorinated biphenyls (PCBs), 
polychlorinated dibenzofurans (PCD

Fs), 
polychlorinated dibenzodioxins (PCD

D
s)

Biological agents
H

IV, A
nthrax, polio, tetanus 

A
ssociated w

ith w
aste from

, clinics, H
ospitals, 

pharm
aceuticals 

Radioactive substances 
Radon, radium

, cesium
137, actnides 

M
anufacturing, exploration, m

ining and m
ineral 

processing 

Table 5.3: Classes and exam
ples of pollution sources and related industrial linkages. 

Exam
ples

Category
Rem

arks

W
ind and air

D
irect /indirect w

ind-borne 
particulate or dust

Pollutants can be transported to the targets of concern from
 a specific 

source by w
ind

Ephem
eral rivers and G

ullies
D

irect leaching, runoff or dum
ping 

of contam
inants into a river 

channel

D
uring the rain season contam

inants that have been direct or 
indirectly deposited in the river channels becom

e m
obile thereby 

contam
inating the w

ater resources 

D
iscontinuities 

D
irect or indirect runoff or 

dum
ping of pollutants on 

discontinuous (geological) 
structures 

D
iscontinuities such as bedding plane, faults, fractures, fissures, 

solution holes are direct potential pathw
ays for contam

inant 
m

igration to targets such as groundw
ater and surface w

ater bodies

W
ater 

D
irect derm

al contact or indirect 
ingestion of w

ater 
W

ater (flow
ing, vapor, uptake) is one of the com

m
on pathw

ay through 
w

hich pollutants can m
igrate from

 a source to a target of concern

Flora, Fauna &
 H

um
an

D
irect contact or ingestion 

The com
plex interaction that exists am

ong flora, fauna and hum
ans 

such as through ingestion, inhalation, excretion, derm
al contact and 

absorption  are m
eans through w

hich pollutants can m
igrate 

Table 5.4: Exam
ples and general categories of pollution pathw

ays. 
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Exam
ples

Potential im
pact

Life support system
s (atm

osphere, 
geosphere  hydrosphere &

 
biosphere)

Short and long term
 effects of pollution on the life support system

s such as air pollution including 
odour, land and soil contam

ination including loss of biodiversity and food security and pollution of 
groundw

ater and surface w
ater resources  

Flora, Fauna &
 H

um
ans 

Pollution of the life support system
s can result in death, stress causing adverse health effects or 

defects, acute and chronic toxic effect, loss of habitat or biodiversity. Flow
ing rivers are source of 

w
ater supply for hum

an consum
ption and industrial developm

ent and very often the resources are 
shared w

ith other countries. The pollution of flow
ing river particularly perennial rivers can results in 

very serious health effects covering  diverse species and large geographical areas
Flow

ing rivers/Perennial rivers 

Infrastructure 
Infrastructure such as offi

ces, houses and all associated services are also targets that are prone to 
pollution resulting in dam

age, deterioration, corrosion and even collapse w
ith  lose of life

Social econom
ic

Loss of value to the land/ lively hood/ property/am
enity due to pollution or presences of toxics have 

a direct influence on the social fabric of local com
m

unities.  Potential health im
pacts often tend to 

follow
    

Table 5.5: Exam
ples of targets /receptors and associated potential im

pact

International Conventions and national policies

CO
2

in 1990. The m
ain purpose of the Vienna Treaty 

on the Protection of the O
zone Layer is to protect 

operation to the satisfaction of the M
inistry of M

ines 

release of toxins into the natural environm
ent. M

ost 
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pollutants. 
Key 

sources 
of 

pollution 
stem

 
from

 

A
nnual fuel consum

ption

the even faster pace of m
otorisation. Current levels 

M
arine pollution

C
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ter 5

A
ir pollution in W

indhoek

2  releases from
 

CO
2

of pollutants. A
n inversion layer in the air can 

The m
ining industry as an industrial point 

source of pollutants and toxins

Introduction
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G
em
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Som

e 
of 
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are 

inform
al 

sector’s 
sm

all-scale 
m

iners. 

Industrial 
m

aterials:
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Potential environm
ental im

pacts of the m
ining 

sector

increase.
Som

e 
of 

the 
environm

ental 
im

pacts 

im
pact on the environm

ent.

Energy consum
ption

Introduction

Petrol consum
ption
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Sources
Characteristics

Source Linkages
H

azard

Carbon dioxide (CO
2 ), Carbon 

m
onoxide (CO

), hydrogen 
cyanide (H

CN
), chlorine, 

phosphine (PH
3 ), hydrogen 

sulphide (H
2 S), Sulphur 

dioxide (SO
2 )

These gases have varying 
characteristics but they are toxic. Som

e 
gases such as carbon dioxide and 
hydrogen sulphide are w

idely available 
in the natural environm

ent 

These sources are em
ission 

linked to various industries 
such as burning of fuels around 
exploration, m

ining or m
ineral 

processing facilities. The m
ajority 

of these gases are associated w
ith 

m
ineral processing activities such 

as the sm
elting of copper, lead, 

zinc and gold

H
igher levels of these 

gases in the environm
ent 

can have adverse effect to 
hum

ans, fauna and flora.  
Som

e of these gases are 
highly toxic flam

m
able 

and explosive  
M

ethane (CH
2 ), ethane (C

2
H

4 ),  carbon m
onoxide (CO

), 
hydrogen cyanide (H

CN
), 

phosphine (PH
3 ), hydrogen 

sulphide (H
2 S),  buten (C

4 H
6 ),

hydrogen (H
2 )

Som
e of these explosive and 

flam
m

able gases such m
ethane 

is w
idely available in the natural 

environm
ent. They all have varying 

characteristics

D
ust 

Consist of fine particulate m
atter and 

are transported by w
ind.

D
ust is associated w

ith sm
all and 

large scale exploration, m
ining and 

m
ineral processing activities. 

D
ust particles can cause 

respiratory problem
s 

A
rsenic

(A
s)

W
idely disturbed in environm

ent. 
G

reen colour; spoil heaps deposits 
m

ostly w
hite. O

rganic form
s less toxic 

than inorganic form
s. Toxicity affects 

by concentrations of other m
etals, 

especially iron. In soils predom
inantly 

in an adsorbed form
 

By-product of copper and lead 
sm

elting; w
ood preservatives;  

tim
ber treatm

ent; agricultural 
chem

icals; electroplating; sew
age 

sludge; coal burning 

 Toxic. Soluble inorganic 
com

pounds of A
s (III) 

considered principal toxic 
species. W

ater pollution. 
Proven system

atic 
carcinogen

Cadm
ium

 
(Cd)

N
atural occurring but non-essential 

heavy m
etal. Coloured deposits w

hite, 
yellow

, orange. Low
 pH

 increases 
toxicity w

ith enhanced m
obility in soil. 

Soil tem
perature, texture, m

oisture and 
redox potential all affect toxicity

M
etal m

ine w
aste; m

etal sm
elters; 

incineration; coal burning; sew
age 

disposal; m
anufacture of batteries, 

fertilisers and pesticides; ceram
ics; 

pigm
ents and glass m

anufacture; 
foundries; electroplating

Toxic. Phytotoxic. W
ater 

pollution. Covanogen by 
inhalation

Chrom
ium

(Cr)
H

ard, brittle grey m
etal. Salts have 

strong and varied colours. H
exavalent 

com
pounds are m

ost relevant. A
ll are 

soluble in w
ater and/or acids

M
etallurgy industries; fly 

ash; sew
age sludge; tim

ber 
preservatives; pigm

ents tanning 
plating; M

ining/sm
elting; chem

ical 
industries; natural occurrences

H
exavalent com

pounds 
carcinogenic. Corrosive 
effect on tissue. 
Phytotoxic. W

ater 
pollution

Copper
(Cu)

M
alleable, ductile, reddish colour; 

non-com
bustible except as a pow

der. 
Com

m
only occurs as sulphates, 

sulphides and carbonates in the soil 

Sm
elting; w

aste from
 

electroplating, chem
ical scrap 

yards, sew
age sludge; w

ood 
preservatives

Toxic. Irritant. Phytotoxic 
(especially at low

 soil pH
 

and low
 organic m

atter). 
Corrosive to rubber

Cyanides
(Cns)

Com
plex (e.g. ferri/ferrocyanide); blue 

or blue/grey m
ay cause staining of 

soils etc. Thiocyanate – red staining of 
soils and w

atercourses; H
CN

 odour of 
sw

eet alm
onds. Spent oxides, m

usty 
odour. Sim

ple salts (e.g. potassium
 or 

sodium
 cyanide) present greatest risk 

to hum
ans

Iron and steel m
anufacture. Spent 

oxides from
 tow

n gas m
anufacture; 

electroplating effl
uent; non-ferrous 

m
etal production

Sim
ple cyanides toxic; 

phytotoxic; groundw
ater 

pollution; toxic to fish. 
Cyanide salts very soluble

Lead
(Pb)

H
eavy, ductile, soft grey, solid, 

insoluble in w
ater

N
atural occurrences. M

ining and 
sm

elting batteries; scrap m
etal; 

petrol additives; pigm
ent; paints; 

glass m
anufacture; fluorspar; m

ine 
w

aste

Toxic. W
ater contam

ination

M
ercury

(H
g)

Silvery, heavy, insoluble in w
ater, 

highly volatile; form
s inorganic and 

organom
ercury com

pounds and 
am

algam
s w

ith other m
etals

M
ining and sm

elting; electrical 
apparatus; dental products; 
plastics; w

ood preservatives; 
burning of coal, gas, w

ood and oil; 
iron and steel w

orks; electroplating

Toxic, phytotoxic

Table 5.6: Sources of pollution and toxic associated w
ith the m

ining sector.

C
h

ap
ter 5
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2 .A
part

2

other respiratory problem
s.

N
ickel

(N
i)

M
alleable, silvery m

etal; inflam
m

able 
as a dust or pow

der
Refining of im

pure nickel oxide; 
w

astes from
 m

etal-finishing 
electroplating, alloy and stainless 
steel m

anufacture; enam
el and 

battery production; scrap yards

Toxic; fire (dust or pow
der). 

Phytotoxic especially in 
acid soils

Zinc
(Zn)

Shining w
hite m

etal w
ith bluish-grey 

lustre. M
ost sim

ple salts are w
ater 

soluble

Sm
elting of ore; w

astes from
 m

etal 
finishing pigm

ent; plastics and 
cosm

etics m
anufacture; sew

age 
sludge; scrap yards.

Fire and explosion from
 

dust; phytotoxic.

Sulphur and Com
pounds

(S)
Sulphur com

pounds frequently w
hite 

unless pigm
ented by cation – e.g. 

copper sulphate is blue. Sulphides in 
anaerobic conditions generally black. 
A

t pH
<4 hydrogen sulphide (H

2 S) is 
liberated, giving odour of bad eggs

M
etal ores; w

aste from
 pigm

ent 
m

anufacture; ceram
ics; spent 

oxides from
 gas m

anufacture 
(contain up to 60%

 free sulphur 
and up to 3%

 sulphate)

Corrosive, hydrogen 
sulphide at low

 pH
 

phytotoxic, toxic 
(according to m

etal salt). 
Sulphur flam

m
able

Phenols
Class of arom

atic organic com
pounds 

w
ith characteristic antiseptic odour 

and acrid burning taste. Sim
pler 

com
pounds, soluble in w

ater

Coal carbonisation; w
aste from

 
gasw

orks in coal tars) am
m

oniacal 
liquors; rubber; solvents; paper; 
paints/w

ood preservatives 
m

anufacture; iron and steel

Toxic, corrosive; 
phytotoxic; w

ater 
contam

ination

Table 5.6 Continued

C
h

ap
ter 5

D
iesel consum

ption

sm
all particulate m

atter

particulate m
atter consists of particles less than 3.5 
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particularly in built-up areas such as the central 

Coal consum
ption

2
em

issions are the com
m

on air pollution sources 

C
h

ap
ter 5

South
A

frica.
The utilisation of coal for electricity 

m
ost of it contains heavy m

etals that can cause air 

International Conventions and national 
policies

of the em
issions such as CO

2

em
issions on the health of the local population.

are various enactm
ents such as the A

tm
ospheric
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TOTAL PETROLEUM CONSUMPTION

(Metric tones)
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Fig 5.1: Show
s an increasing dem

and of the total am
ount of petro-

leum
 (petrol, diesel and jet fuels) consum

ed from
 1987 to 2002.

Fig 5.3: Show
s an increasing consum

ption of diesel fuel from
 1987 

- 2002. The increasing consum
ption is linked to an increase in vehi-

cle’s engine technologies that allow
s the use of diesel in off

-road 
(4x4) vehicles and even in sedan cars
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Fig 5.4: Show
s the am

ount of coal used in the production of elec-
tricity from

 1990 to 2003 w
ith only 178 tonnes used in 2002 at the 

Van Eck Pow
er Station
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PETRO
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Fig 5.2: Show
s a flactuation but steady increasing consum

ption 
of leaded petrol (93) from

 1987-2002

Fig 5.5: Show
s the coastline of N

am
ibia in detail. This entire area is 

vulnerable to pollution (M
olloy &

 Reinikainen 2003)
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D

ICATO
R 

5A
: 

A
nnual 

fuel 
consum

ption 
– U

nleaded and leaded petrol, diesel and coal
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A
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t of in

d
icators
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D
escription

Results and trends

even faster pace of m
otorisation.

G
oals

settlem
ents.

IN
D

ICATO
R 5B: M

arine pollution

Introduction

form
er refers to the contam

ination of the m
arine 
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Tow
ns:

Beach 
users 

and 
anglers: 

People 
usually 

Fish-processing factories:
This sector of the 

H
arbours: 

harbour.
Vessels at sea: 

M
ariculture:

This 
sector 

is 
still 

in 
its 

There 
are 

virtually 
no 

pollution 
sources 

from
 

D
escription

Trends
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R
ecom

m
en

d
ation

s

Box 5.1:  M
otor vehicle exhaust in W

indhoek

petrol 
consum

ption 
is 

parallel 
to 

an 
increase 

in 

1998
1999

2000
2001

2002
Year

% Petrol 95 of total petrol
consumed

7.875

9.404
8.940

11.333
12.578

18.402

C
h

ap
ter 5

IN
D

ICATO
R 5C: A

ir pollution in 
W

indhoek

Introduction

N
G

R

D
escription

im
pacts.

Trends

2

2

to air pollution.

M
onitoring and data collection
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Introduction
Chapter O

verview
Assessm

ent of Indicators
Recom

m
endations

References

In
trod

u
ction

Photo 6.1: Littering in northern N
am

ibia (photo: N
ico E. W

illem
se)

sectors.M
ost of the local m

unicipalities experience 

C
h

ap
ter 6
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serious in som
e instances that services only cover 

resources.
O

ther 
em

issions 
such 

as 
m

ethane 
2

term
s

hazardous
generalw

aste

inert
w

aste

Type and am
ount of hazardous, general and 

inert w
aste produced

hazardous
generalw

aste

m
obile.The term

 inertw
aste
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A
CTIV

ITY
BA

CKG
RO

U
N

D
REM

A
RKS

Autom
otive assem

bling 
and Servicing activities 

Light autom
otive industries are com

m
on in m

ost parts of 
the county typical of today’s m

odern w
orld. A

 num
ber of 

activities ranging from
 assem

bling to servicing.
The w

astes from
 all these activities contain 

contam
inant chem

icals/substances including 
heavy m

etals associated w
ith m

etals, rubber, fluids 
and vapours. W

aste w
ith this type of substances 

requires special and effective m
anagem

ent 
program

m
es in order to m

inim
ise their im

pacts on 
our environm

ent. 

 Paint M
anufacturing &

 
O

ther related products.

Paints products are part of m
odern infrastructural 

developm
ent activities. The w

aste products are found in 
every parts of the country 

Tanneries
The industry is relatively sm

all but is associated w
ith 

hazardous w
aste stream

s

Brew
eries 

Brew
eries are com

m
on and the w

aste products of 
brew

eries are found throughout the country 

Chem
ical Production

The chem
ical production industry is m

ost com
m

on in 
all the m

ajor tow
ns in N

am
ibia e.g. m

ining services, 
agriculture, paints and household chem

icals

M
edical and Veterinary 

Services
H

ospitals and clinics are found in all settlem
ents around 

the country

O
perational and 

D
ecom

m
issioned Pow

er 
G

eneration Facilities

Coal pow
er stations have been are  still a source of 

electricity for m
ost of the m

ajor settlem
ents in N

am
ibia 

Food Processing and 
O

utlets
Food processing and outlet facilities are found in all 
settlem

ents around the country 

Fisheries
The industry is dom

inant along the coastal tow
ns 

M
ining 

M
ining is one of the m

ost im
portant industries in N

am
ibia. 

M
inerals produced include diam

onds, uranium
, gold, 

coppers, lead, zinc and associated by products 

M
ining if not m

anaged properly is associated w
ith 

large-scale environm
ental dam

age and pollution 
sources, m

ainly heavy m
etals (see m

ining section) 

Transportation 
Public transport in urban areas of N

am
ibia is not adequate 

and this results in m
any people using their private vehicles.  

Em
issions from

 the burning of fuels particularly the 
use of leaded petrol and diesel.   Em

issions include 
carbon m

onoxide, lead and particulates 

D
om

estic 

H
ousehold w

aste accounts for a significant am
ount 

of w
aste produced  in all the urban and rural  areas of 

N
am

ibia

H
ousehold w

aste com
prise hazardous (leachable 

heavy m
etals, solvents and organics substances), 

non-hazardous (non  leacheable substances  such as 
m

etals and inert w
astes such as building rubble and 

garden w
aste

O
thers 

A
 num

ber of other industries activities that have not been 
highlighted in this table are also com

m
on 

The other industrial activities also contains a 
num

ber of contam
inant substances and special 

m
anagem

ent strategies are required

Table 6.1: Exam
ples of the activities associated w

ith diff
erent types of w

aste generation

Photo 6.3: W
aste com

position at Rehoboth w
aste disposal site The 

photograph show
s an environm

ental dam
age due to plastics and 

paper w
aste. All the surrounding area including the valleys and 

gullies found around this site are filled w
ith w

ind and w
ater borne 

w
aste derived from

 the uncovered w
aste body on the site. G

round 
level burning of w

aste is com
m

only used. There is no control on the 
access to the site w

ith broken fence.  

Photo 6.2: W
aste com

position at O
shakati w

aste disposal site. 
The foreground show

s som
e of the uncovered non-com

bustible 
hazardous w

aste, w
hich is m

ixed w
ith general, inert, and ash 

(heap seen in background). Strong odours are com
m

on 
during the rainy season. 
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PO
TEN

TIA
L CO

N
TA

M
IN

A
N

TS 
CLA

SSIFICATIO
N

M
etals, including arsenic, cadm

ium
, chrom

ium
, copper, iron, lead, m

ercury, nickel and zinc. Som
e of these m

ay 
also be associated w

ith
ash

from
pow

er generation

H
azardous /G

eneral 
w

aste 

N
on-m

etals, including
cyanides,chlorides, sulphides

and sulphates

Acids
and alkalis

such
as

hydrochloric,phosphoric, sulphuric, caustic solutions and am
m

oniacal liquors. 

O
rganic substances, including oils, tarry w

astes, solvents and polychlorinated biphenyls

M
iscellaneous w

aste such
as building rubble, glass and other m

aterials such as sharp
m

etal scraps

Putrescible and biodegradable
m

atter such
as

household w
aste, food

and vegetable
residues

and
paper

packaging

Biodegradable m
aterial associated w

ith household w
aste m

ay produce flam
m

able and asphyxiant or corrosive 
gases.

Secondary sources. Som
e industrial w

aste m
ay contain high concentrations of toxic or chem

ically aggressive 
substances and their interaction w

ith the environm
ent (air, w

ater and land) can result in toxic m
aterial. 

G
arden refuse and building rubble

Inert w
aste

Type, num
ber and location of m

unicipal solid 
w

aste disposal sites

Table 6.2: Potential contam
inant (pollutants) substances associated w

ith hazardous and general w
astes
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A
RID

 ZO
N

E
W

ESTERN
SO

U
TH

ERN
EA

STERN

SITE
LÜ

D
ERITZ

W
A

LVIS BAY
SW

A
KO

PM
U

N
D

M
A

RIEN
TA

L
KEETM

A
N

SH
O

O
P

G
O

BA
BIS

TO
PO

G
RA

PH
Y

Low
lands of the 

N
am

ib D
esert 

Low
lands of the 

N
am

ib D
esert 

Low
lands of the 

N
am

ib D
esert 

Flat low
lands 

of N
am

ib and 
Kalahari D

eserts 
extensions

Flat low
lands of 

N
am

ib and Kalahari 
D

eserts extensions

Flat low
lands Kalahari 

D
esert

SO
LID

 G
EO

LO
G

Y
M

ixed gneisses 

N
o outcrops: 

covered by 
m

obile sand 
dunes of the 
N

am
ib D

esert 

N
o outcrops: 

Covered by sands 
and gravels.

Shales and 
sandstones

Shales, sandstones 
and dolerites

Shales, quartzites  and 
m

inor lim
estones 

SU
PERFICIA

L
G

EO
LO

G
Y

G
ravels, sands &

 silts
M

obile desert 
sands

G
ravel, sands and 

silts
G

ravel, sands, silts 
w

ith m
inor clays

G
ravel, sands, silts 

w
ith m

inor clays
G

ravel, sands and silts

CLIM
ATE

A
rid, precipitation less then 300 m

m
, annual evaporation of up 3800 m

m
, tem

perature vary from
 -9˚C in w

inter to 35˚C in sum
m

er for som
e 

test sites. Flash flood are com
m

on only in the Southern Low
lands test zone w

here sum
m

er rains are replaced by w
inter rainfall. 

VEG
ETATIO

N

Southern N
am

ib 
D

esert vegetation 
zone rich in variety of 
succulents 

Central N
am

ib 
vegetation zone 
rich in variety of 
succulents and 
perennial hard 
grass 

N
orthern N

am
ib 

D
esert vegetation 

zone, rich in lichens

D
w

arf shrub savanna w
ith seasonal grass 

and low
land Acacias

Cam
elthorn savanna 

w
ith a variety of 

highland and low
land 

Acacias

TYPES O
F 

W
A

STE
H

azardous including chem
icals &

 m
edical w

aste: G
eneral w

aste w
hich include dem

olition &
 construction w

aste: Inert w
aste w

hich include 
garden w

aste and building rubble.   

ESTIM
ATED

TEST SITE
A

REA
 (m

2)
44000

95000
45000

55000
112500

66000

SITE
A

SSESSM
EN

T

O
verall, the location 

of the site is suitable. 
The environm

ental 
im

pacts such as litter 
and w

ind blow
n 

w
aste are caused by 

poor site operation 
practices. 

The location of 
W

alvis Bay site 
is suitable but 
strong w

inds and 
lack of suitable 
daily cover  has 
resulted in 
im

pacts such as 
litter 

O
verall, the location 

of the site is suitable. 
The environm

ental 
im

pacts such as litter 
and w

ind blow
n 

w
aste are caused by 

poor site operation 
practices.

O
verall, the location of the site is suitable. The environm

ental 
im

pacts such as litter and w
ind blow

n w
aste are caused by poor 

site operation practices.  In addition, the poses a risk to surface and 
groundw

ater resources due to surface runoff that com
es in contact 

w
ith uncovered w

aste. G
ully erosion is a m

ajor problem
 that is 

creating channels for contam
inant m

igration. 

Table 6.3: Suitability assessm
ents of the few

 selected w
aste disposal sites located in arid part of the N

am
ibia (M

w
iya 2003) 

such as N
am

ibia.

2
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Photo 6.4: O
ne of m

unicipal w
aste disposal sites located less 1 km

 to 
w

est of Tsum
eb tow

n.

The photo show
s a m

ajor solution channel that has been covered 
by w

aste. Chem
ical w

eathering of the dolom
ites has resulted in the 

form
ation of these solution features. Local solution holes form

 part of 
the regional netw

ork w
hich characterises the groundw

ater occurrence 
in this area. D

espite their significance to the groundw
ater of this region, 

w
aste is dum

ped right on top of these solution channels. D
uring heavy 

rain, w
aste and surface runoff

 from
 the entire site flow

 directly into the 
groundw

ater resources.

Photo 6.5: O
ne of the w

aste disposal sites located about 500 m
 

north-w
est of O

shakati.

A river of w
aste! D

uring the rainy season, this river of w
aste 

are vulnerable to contam
ination due to poor w

aste m
anagem

ent 
practices. W

ater is very lim
ited and droughts are com

m
on and the 

available lim
ited resources are threatened by hum

an activities such 
as w

aste disposal. 

A
RID

 ZO
N

E
W

ESTERN
SO

U
TH

ERN
EA

STERN

SITE
LÜ

D
ERITZ

W
A

LVIS BAY
SW

A
KO

PM
U

N
D

M
A

RIEN
TA

L
KEETM

A
N

SH
O

O
P

G
O

BA
BIS

TO
PO

G
RA

PH
Y

Low
lands of the N

am
ib 

D
esert 

Low
lands of the 

N
am

ib D
esert 

Low
lands of the N

am
ib 

D
esert 

Flat low
lands of 

N
am

ib and Kalahari 
D

eserts extensions

Flat low
lands of 

N
am

ib and Kalahari 
D

eserts extensions

Flat low
lands 

Kalahari 
D

esert

SO
LID

G
EO

LO
G

Y
M

ixed gneisses 

N
o outcrops: 

covered by m
obile 

sand dunes of the 
N

am
ib D

esert 

N
o outcrops: Covered 

by sands and gravels.
Shales and 
sandstones

Shales, sandstones 
and dolerites

Shales, 
quartzites  
and m

inor 
lim

estones 

SU
PERFICIA

L
G

EO
LO

G
Y

G
ravels, sands &

 silts
M

obile desert sands 
G

ravel, sands and silts
G

ravel, sands, silts 
w

ith m
inor clays

G
ravel, sands, silts 

w
ith m

inor clays
G

ravel, sands 
and silts

CLIM
ATE

A
rid, precipitation less then 300 m

m
, annual evaporation of up 3800 m

m
, tem

perature vary from
 -9∞

C in w
inter to 35∞

C in sum
m

er for som
e 

test sites. Flash flood are com
m

on only in the Southern Low
lands test zone w

here sum
m

er rains are replaced by w
inter rainfall. 

VEG
ETATIO

N
Southern N

am
ib D

esert 
vegetation zone rich in 
variety of succulents 

Central N
am

ib 
vegetation zone 
rich in variety of 
succulents and 
perennial hard 
grass 

N
orthern N

am
ib D

esert 
vegetation zone, rich in 
lichens

D
w

arf shrub savanna w
ith seasonal grass 

and low
land Acacias

Cam
elthorn 

savanna w
ith 

a variety of 
highland
and low

land 
Acacias

TYPES O
F 

W
A

STE
H

azardous including chem
icals &

 m
edical w

aste: G
eneral w

aste w
hich include dem

olition &
 construction w

aste: Inert w
aste w

hich include 
garden w

aste and building rubble.   

ESTIM
ATED

TEST SITE
A

REA
 (m

2)
44000

95000
45000

55000
112500

66000

SITE
A

SSESSM
EN

T

O
verall, the location of 

the site is suitable. The 
environm

ental im
pacts 

such as litter and w
ind 

blow
n w

aste are caused 
by poor site operation 
practices. 

The location of 
W

alvis Bay site is 
suitable but strong 
w

inds and lack 
of suitable daily 
cover  has resulted 
in im

pacts such as 
litter 

O
verall, the location of 

the site is suitable. The 
environm

ental im
pacts 

such as litter and w
ind 

blow
n w

aste are caused 
by poor site operation 
practices.

O
verall, the location of the site is suitable. The environm

ental 
im

pacts such as litter and w
ind blow

n w
aste are caused by 

poor site operation practices.  In addition, the poses a risk 
to surface and groundw

ater resources due to surface runoff 
that com

es in contact w
ith uncovered w

aste. G
ully erosion 

is a m
ajor problem

 that is creating channels for contam
inant 

m
igration. 

Table 6.4: Suitability assessm
ents of the few

 selected w
aste disposal sites located in sem

iarid part of the N
am

ibia (M
w

iya 2003)
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leachate

control the am
ount of leachate that can escape 

protect the environm
ent.

C
h

ap
ter 6

1.
A

superficial geotechnical layer 

2. 
A

solid geotechnical layer 

3. 
A

geom
orphology 

layer

4. 
A

constraint layer

5. 
A

n
opportunity 

layer

constraints.

International Conventions and national 
policies
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C
h

ap
ter overview

Figure 6.1: W
aste production in N

am
ibia
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D
escription

m
ay contain non-leachable substances that are 

harm
ful to the environm

ent in the context of the 

Results and trends

G
oal

Figure 6.4: Total w
aste generated per year per region in N

am
ibia
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aste disposal sites
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M
ost of the urban settlem

ents in N
am

ibia have 

D
escription

sites in m
ost of the urban settlem

ents in N
am

ibia

Results and trends

clim
atic

The
environm

ental

ground

environm
ental protection. The transform

ation of the 

G
oal



A
n Integrated State of the Environm

ent Report
96

C
h

ap
ter 6

R
eferen

ces

R
ecom

m
en

d
ation

s

M
onitoring and data collection

natural environm
ent.

Review
 of m

unicipal policies and strategies

M
anual for the preparation of 

a national profile on w
aste m

anagem
ent and 

m
arine 

pollution 
and 

prevention 
in 

N
am

ibia.

Engineering geology 
for developing countries. D

urban: International

1236–1246.



A
n Integrated State of the Environm

ent Report
97

C
h

ap
ter 6

State 
of 

the Environm
ent Report on w

aste in N
am

ibia.

Tourism
.

2002.
Environm

ental M
onitoring and Indicator 

N
etw

ork II: Proceedings of the Second Annual 
EM

IN
 

W
orkshop

D
esktop

survey
on

w
aste

m
anagem

en
tin

N
am

ibia

D
evelopm

ent.
W

hat 
a 

w
aste: 

Solid 
w

aste 
m

anagem
ent in Asia



A
n Integrated State of the Environm

ent Report
98

C
h

ap
ter 7

to the earth’s atm
ospheric system

. A
tm

ospheric

Initial national com
m

unication to the U
N

FC
C

C
 

(M
ET 2002)

The greenhouse eff
ect

The
greenhouse effect is a natural phenom

enon. It

15°C.

W
hat causes this phenom

enon?

infrared 
radiation

greenhouse

Introduction
Chapter O

verview
Assessm

ent of Indicators
Recom

m
endations

References

“As an arid, agriculturally marginal country with a low 

B
ox 7.1: The principle G

A
SES that increase the 

G
reenhouse Effect

Carbon D
ioxide (CO

2)

2

2  level has 

of
CO

2

2

M
ethane

N
itrous O

xide, Clorofluorocarbons, O
zone

Source:

In
trod

u
ction
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N
ational policies and m

easures

O
zone depletion

stratosphere
troposphere

– contain a sm
all am

ount of ozone. O
zone

ozone in the atm
osphere is about 3 ozone m

olecules 
for every 10 m

illion air m
olecules. M

ost of the ozone 

Extent of risk caused by the phenom
enon

2

4

2

International Treaties and Conventions

Vienna Convention for the Protection of the O
zone 

Layer
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the layer of ozone that protects us from
 the harm

ful 

ozone layer com
pletely replenishes itself. D

epletion 

C
h

ap
ter 7

W
hat causes the phenom

enon?

N
atural phenom

ena can cause tem
porary ozone 

the m
anufacture of m

aterials such as stryrofoam
. 

ofCFCs leaves a free chlorine atom
. The basic cause 

industrial halocarbons.

Extent of risk caused by the phenom
enon

levels in the atm
osphere prevent m

ost harm
ful solar 

of the ozone layer can have potentially severe 

International Conventions

Box 7.2: M
ore on CFCs and H

alon…

Chlorofluorocarbons (CFCs) w
ere invented in the late 1920s and 

early 1930s. This invention w
as prom

pted by the need for safer 
alternatives to the sulphur dioxide and am

m
onia refrigerants used 

at the tim
e. CFCs are low

 in toxicity, non-flam
m

able, noncorrosive, 
and nonreactive w

ith other chem
ical species. In addition they bear 

desirable therm
al-conductivity and boiling point characteristics. 

D
ue to these favourable properties CFCs becam

e very popular 
and the dem

and increased as m
ore applications arose. CFCs 

are prim
arily used for coolants in refrigeration system

s and air 
conditioners, as blow

ing agents in the production of plastic 
foam

s, as propellants in air conditioners and as solvent to clean 
electronic com

ponents. Figure 1 below
 show

s the different uses 
of chlorofluorocarbons as estim

ated in 1991, of the 682 m
illion 

kilogram
s consum

ed globally.

In 1974 D
rs. M

olina and Row
land suggested that the group of 

com
pounds know

n as CFCs w
ere likely to deplete the ozone. Their 

idea w
as not received favourably until the British A

ntarctic Survey 
of 1985 discovered the ozone hole over A

ntarctica.

The halons are used as fire extinguishing agents, both in built-
in system

s and in handheld portable fire extinguishers. H
alon 

production in the U
.S. ended at the end of 1993 because they 

contribute 
to 

ozone 
depletion. They 

cause 
ozone 

depletion 
because they contain brom

ine. Brom
ine is m

any tim
es m

ore 
effective 

at 
destroying 

ozone 
than 

chlorine. 
Technically, 

all 
com

pounds containing carbon and fluorine and/or chlorine are 
halons, but in the context of the Clean A

ir Act, “halon” m
eans a fire 

extinguishing agent as described above.
Source: The U

.S. Environm
ental Protection 

18%

33%

29%

20%

Refrigerants

Blow
ing agents

Cleaning agents

Propellants
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report to the O
zone

Secretariat on an annual basis.

Vienna Convention for the Protection of the 
O

zone Layer

N
ational policies and m

easures

any
Southern

A
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Custom
s

U
nion 

m
em

ber 
states.

C
h

ap
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N
am

ibia is currently not a noticeable contributor 

the future.

A
nnual energy consum

ption

the health of the country’s forest resources. A
s
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Figure 7.1: It is estim
ated that only 45%

 of a tree is used for 
production of w

ood and paper, hence 55%
 is w

asted. 
The above diagram

 illustrates how
 m

ore than 90%
 of 

a tree can be used if forest residues are converted to 
biom

ass energy (Stanton 1995)

Photo 7.1: A photo of a typical w
ind pum

p in N
am

ibia that is used 
by farm

ers to use w
ind energy to pum

p w
ater from

 underground 
sources. (Photo by Linette Russell)
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ICATO
R 7A

: A
nnual energy 

consum
ption

Introduction

Energy

Fossil fuels

Renew
able energy

Biom
ass energy

kinetic 
energy

solar (sun) energy for as 

som
e W

estern countries.
G

eotherm
al energy

geo m
eans 
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Figure 7.2: A very elem
entary illustration of the earth’s 

com
position below

 surface

C
rust

M
antle

C
ore

Earth

therm
al

m
agm

a

lava

vapour.

H
ydroelectricity

in northern N
am

ibia at the Ruacana
Falls.

N
am

ibia’s energy environm
ent

Energy consum
ption refers to the use of fossil fuels 

m
ostly for electricity. N

am
ibia im

ports all its fossil 

State of the Environm
ent

Report on N
am

ibia’s

N
am

ibia’s country study on clim
ate change: An overview

 
of N

am
ibia’s vulnerability to clim

ate change 
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Fuel Type
CO

2  em
issions

per litre of fuel 
consum

ed

Petrol 
2.3kg CO

2

Liquefied Petroleum
 G

as (LPG
)

1.5kg CO
2

D
iesel 

2.7kg CO
2

Source: http://w
w

w
.greenhouse.gov.au/fuellabel/environm

ent.htm
l

Table 7.1: Carbon em
issions from

 fuel types

Box 7.3: U
ntapped solar radiation

N
am

ibia experiences one of the highest solar radiation levels in the 
w

orld, averaging around 3,300 hours of sunshine per year w
ith an 

annual m
ean solar radiation of 2,200 kW

h/m
2. The southern m

ost 
parts of the country easily experiences up to 11 hours of sunshine 
per day (figure 7.3 after M

endelsohn et al. 2002) and recorded direct 
solar radiation of 3,000 kW

h/m
2/year (IET, 1999). Such m

agnitudes of 
radiation can be captured and converted into electrical energy for 
dom

estic and industrial consum
ption.

Energy consum
ption and greenhouse eff

ect 
(clim

ate change)

of 
fossil 

fuels 
increases 

atm
ospheric 

CO
2

2

plant life. CO
2

CO
2

2

2  rem
ains in 
2  traps 

atm
osphere by the earth. It is essential for the earth 

as
global w

arm
ing

presents the inform
ation in Table 7.1 as a m

eans to 
convert fuel in litres to CO

2

fuel consum
ption statistics into CO

2  em
issions per 

litre of petrol per 

2  for every 

2  em
issions. It is 

2
tons of CO

2

Renew
able energy in N

am
ibia

D
escription
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ter 72  em

issions to approxim
ate the 

Results and trends

threatens 
the 

health 
of 

the 
country’s 

forest 

resources.

Figure 7.4: Trends in electricity consum
ption for m

unicipalities and 
m

ines in N
am

ibia. As m
entioned earlier, electricity consum

ption 
by local authorities increases rapidly w

hile that of m
ining has 

been stable since 2000
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Figure 7.5: The trend in electricity consum
ption in rural areas. 

A
n increasing trend can be observed that corresponds w
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that of m

unicipalities
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Figure 7.7: The trend in carbon dioxide em
issions for D

iesel
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Figure 7.6: The trend in carbon dioxide em
issions 

for Petrol 93
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R 7B: M

ean annual rainfall

Introduction

characteristically receives virtually no rainfall except 

Figure 7.3: Show
s average hours of sunshine per day across 

N
am

ibia

Average hours of 
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Figure 7.9: Variation in annual rainfall for N
am

ibia 
(M

endelsohn et al. 2002)
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Figure 7.8: Average annual rainfall for N
am

ibia 
(M

endelsohn et al. 2002)
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extrem
ely variable from

 year to year. V
ariation in 

D
escription

the annual total precipitation.

Results and trends

The Katim
a M

ulilo tim
e-series com

m
ences from

 

em
phasise the year-to-year variability of rainfall in 

1963 rainfall years at Katim
a M

ulilo.In the case of 
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Figure 7.10: Average annual rainfall (m
m

) for the five stations show
n in figure 7.11 

(M
endelsohn et al. 2002)

Figure 7.11: Five rainfall stations in N
am

ibia w
ith long tim

e series 
data (M

endelsohn et al. 2002)
Figure 7.12: Sea surface tem

perature (running average) along the 
N

am
ibian coast
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Figure 7.13: Coastal topography and bathym
etry off

 N
am

ibia 
including the m

ajor upw
elling areas (shaded) (W

illem
se 2002)

also responsible for the year-to-year variation 

stations.

R
egional rainfall changes d

ue to hum
an-

ind
uced

 greenhouse w
arm

ing

IN
D

ICATO
R 7C: Index of upw

elling

Introduction

The B
enguela upw

elling system
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Figure 7.14: The relative m
easure of upw

elling intensity at the 
Lüderitz upw

elling cell
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Figure 7.15: The annual standard w
ind anom

aly along the 
N

am
ibian coast (Klingelhoeff

er and Iita 2003, unpublished)
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Figure 7.16: Average annual tem
perature (degrees Celsius, ºC) 

across N
am

ibia (M
endelsohn et al. 2002)
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Figure 7.17: Average annual tem
perature (degrees Celsius, ºC) for 

W
indhoek (M

endelsohn et al. 2002)
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A
B

S
ce

n
a
rio

s

1Tending tow
ard 

the w
orst case-

scenarios

1
Environm

ental 
considerations are 
secondary to grow

th 
considerations 

2
2

Environm
ental 

consciousness is an 
im

portant com
ponent

Figure 7.18: G
lobal carbon dioxide em

issions in annual 
tonnes per person

substances such as em
issions from

 m
otor vehicles 

tem
peratures in the capital city. N

am
ibia’s country 

IN
D

ICATO
R 7E: G

reenhouse gas em
issions

Introduction

Initial national 
com

m
unication 

to 
the 

U
nited 

N
ations 

Fram
ew

ork 
Convention on Clim

ate Change.
Chapter 

2 
of 

this 

A
B scenarios 

experience em
ission-intensive activities.

2100 the A1
above the 1961–1990 m

ean annual tem
perature for 

for the B1

to becom
e even m

ore variable than at present 

year.
D

escription

Table 7.2: 
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Figure 7.19: Show
s total liquid petrol consum

ption (tonnes) 
converted to CO

2  em
issions in tonnes
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Figure 7.20: Show
s total liquid diesel consum

ption (tonnes) 
converted to CO

2 em
issions in tonnes
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2

Results and trends
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G
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U

N
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D
escription

im
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D
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Figure 7.22: Trends in the consum
ption ( = im

port) of CFCs (source: 
M

inistry of Trade and Industry) 

Figure 7.23: Trends in the consum
ption (= im

port) of H
CFC (source: 

M
inistry of Trade and Industry) 
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Figure 7.21: Trends in the consum
ption (= im

port) of CFCs 
(source: M

inistry of Trade and Industry)
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Figure 7.24: Trends in the consum
ption (= im

port) of M
ethyl 

Brom
ide (source: M

inistry of Trade and Industry)
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to freeze the consum
ption of C

FC
 on the 

baseline consum
ption as determ

ined by 
the average consum

ption for the period 
1995-1998 to be 21.9 tonnes.

reduce the 21.9 tonnes by 50%
 to be 

10.95 tonnes

reduce the 21.9 tonnes by 80%
 to be 

3.3 tonnes

reduce the 21.9 tonnes by 100%
 to be 

0 tonnes

G
oal

Clim
ate change activities

Target

a. Synthesize relevant regional and national inform
ation and 

scenarios from
 other sources

N
am

ibia’s Initial N
ational Com

m
unication to the U

N
FCCC is subm

itted 
by July 2002.

b. Com
m

ission analyses of biodiversity im
pacts in N

am
ibia w

ith 
appropriate partners.

N
IN

C identifies m
ain areas of im

pact by July 2002; Clim
ate change 

im
pacts on N

am
ibian terrestrial ecosystem

 boundaries and species 
distributions are prelim

inarily analysed by D
ecem

ber 2002.

c. D
esign and im

plem
ent appropriate aw

areness program
m

e based 
on sum

m
ary inform

ation for target audiences in consultation w
ith 

stakeholders.

A
n inform

ation brochure on the vulnerability of N
am

ibia to CC and 
potential m

itigation strategies is available to key decision-m
akers by 

2003

d. Integrate clim
ate change m

onitoring and research needs in the 
design and planning of environm

ental observatories (EO
N

N
 sites 

– Environm
ental O

bservatories N
etw

ork of N
am

ibia).

Indicators of CC are m
onitored at five EO

N
N

 sites by 2005.

e. Focus research and m
anagem

ent planning on clim
ate change 

im
pacts on vulnerable species and areas.

A
 m

ap of biodiversity priority areas is produced, w
ith at least three 

relevant CC m
onitoring research program

m
es im

plem
ented at these 

sites by 2006.

f. M
ake results and recom

m
endations regularly available to 

stakeholders and decision-m
akers through appropriate m

edia.
Environm

ental briefing sheets focusing on CC and biodiversity issues 
are distributed to Parliam

ent at least once yearly by 2003; A
 pam

phlet 
on strategies to m

itigate the effects of CC is distributed to natural 
resource users by 2004.

Table 7.3: Strategic aim
 6 of the N

BSAP (M
ET 2002)

Table 7.4
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M
onitoring and data collection

for
N

am
ibia’s

Initial national com
m

unication to 

substances m
ainly from

 South
A

frica.The
M

inistry

A
lternative energy sources

Research on the greenhouse eff
ect and ozone 

depletion

rainfall in N
am

ibia.
Such capacities are currently 

total scarcity sooner than in 2020.

D
evelopm

ent instrum
ents, decision-m

aking 
and policy
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to assess our environm
ent across sectors.

H
um

an D
evelopm

ent Index

Box 8.1: O
verview

 of H
D

I Indicators 

The H
D

I is an index com
posed of the follow

ing indicators; life 
expectancy at birth, school enrolm

ent, adult literacy and per 
capita incom

e. Life expectancy at birth is currently severely 
underm

ined due to the high incidence of H
IV infections. School 

enrolm
ent has show

n increasing num
bers over the years 

although the quality of prim
ary and secondary education has 

been questioned a num
ber of tim

es. N
am

ibia’s adult literacy 
rate is also increasing and this can be due to one of tw

o things 
or a com

bination of both. A
s the older illiterate population dies 

off the new
 adults entering this segm

ent are m
ore illiterate. A

 
spot survey w

ill thus suggest a higher adult literacy rate. O
n the 

other hand this trend m
ight be a reflection of current outreach 

efforts to teach our adult population how
 to read and w

rite. 
It is how

ever m
ore likely that the increase in adult literacy is a 

result of both scenarios described above. According to the N
PC 

(2003) m
ore than 4 out of 5 persons aged 15 and above are 

literate (see figure 8.1).

Figure 8.3: Show
s the literacy rate per region in N

am
ibia for people 

aged 15 and above (N
PC 2003)
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Figure 8.1: Show
s the literacy rate per region in N

am
ibia for 

people aged 15 and above (N
PC 2003)

Per capita incom
e, although it has been increasing over 

the years (see figure 8.2 below
), is not a true reflection of 

N
am

ibian’s econom
ic w

ell being. The statistical average figure 
for this indicator m

asks the extrem
e w

ealth and poverty (N
PC 

2002) that is a w
ell know

 characteristic to N
am

ibians. H
ence, 

this m
ay distort the result of the H

D
I as com

puted annually by 
the U

N
D

P-N
am

ibia offi
ce.

18000

16000

14000
12000

10000

8000

6000

4000
20000

1990

1991

1992

1993

1994

1995

1996

1998

1999

2000

2001

2002

Gross national per capita 
Income (N$)

Year

Figure 8.2: Show
s per capita incom

e in N
am

ibia (N
PC 2003)

01-5
5-10
10-25
25-50
50-100
M

ore than 100



A
n Integrated State of the Environm

ent Report
119

A
ccess to im

proved drinking w
ater

A
ccess to im

proved sanitation

hum
an health over tim

e.

IN
D

ICATO
R 8A

: H
um

an D
evelopm

ent Index

Introduction

longevity.

know
ledge

access to resources

C
h

ap
ter 8

A
ssessm

ent of indicators



A
n Integrated State of the Environm

ent Report
120

C
h

ap
ter 8

D
escription

countries.

Results and trends

21 of 

of any Sub-Saharan
A

frican country. In term
s of 

IN
D

ICATO
R 8B: H

IV
 prevalence in pregnant 

w
om

en

Introduction

Sym
ptom

s of H
IV

 or A
ID

S usually becom
e visible 

the num
ber of people that visit them

. A
nonym

ous

Figure 8.4: The H
um
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ent Index for N
am

ibia over tim
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Figure 8.5: Show
s the projected population grow

th rate due to the 
im

pact of H
IV/ AID

S (M
oH

SS 2000)
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Figure 8.7: H
IV prevalence for each of the sentinel sites surveyed in 

2000 (M
oH

SS 2000)
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natural resources sectors (H
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m

arskjöld 2003)
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the country.

areas or urban centres in close proxim
ity to rural 

IN
D

ICATO
R 8C: M

ortality rate for children 
under 5

Introduction

or no sanitation facilities can be seen as factors 

Figure 8.8: H
IV prevalence for every second year since 1992. The 

estim
ate for the period 1986-1992 is an average for those years 

(M
oH

SS 2000)

Figure 8.9: H
IV prevalence for every second year since 1992. The 

1986-1992 is an average for those years (M
H

SS 2000)
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Figure 8.10: Trend in U
nder 5 M

ortality Rate (U
5M

R) for the 
given years
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Figure 8.13: Show
s the increase in access to im

proved drinking 
w

ater in both rural and urban areas across N
am

ibia (W
H

O
 1992, 

N
PC 1991, D

em
ographic H

ealth Survey 1992, W
H

O
/ U

N
ICEF 1996, 

W
H

O
 1999)

Figure 8.14: Show
s the percentage coverage of households per 

region, for the entire N
am

ibia and for rural vs. urban areas w
ho 

receive safe drinking w
ater (CBS 2001)
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Contribution of m
inerals to sustainable 

econom
ic grow

th

Box 9.1: Sector grow
th

Prelim
inary N

ational Accounts for 2002 reports grow
th in 

tw
o out of N

am
ibia’s three prim

ary industries; agriculture, 
fisheries and m

ining (CBS 2003). Agriculture reported a 
grow

th rate of 4.7%
 com

pared to a decline of 15.1%
 in 

2001. This m
ay be due to drought experienced over years 

prior to 2002. The m
ining industry also reported grow

th at 
a rate of 3.9%

 although suffering a decline of 6.1%
 in 2001. 

O
n the contrary, the fishing industry suffered a blow

 of 5.9%
 

in addition to a 1.1%
 decline experienced in 2001. U

ntil 
recent the sardine stock w

as at poor or no fishable levels 
that im

pacted on the em
ploym

ent, pelagic and the canning 
sectors. Q

uotas w
ere m

ade available for 2002 w
hile the 

stock show
s prom

ise for biom
ass increase (CBS 2003).

23Consisting of all assets, i.e. natural capital, hum
an and social capital, and m

anufactured capital. 

Footnotes
22Such as oil deposits underground, oceanic fish stocks, and standing tim

ber stocks (H
artw

ick &
 O

lew
iler 1998)



A
n Integrated State of the Environm

ent Report
129

Contribution of fisheries to sustainable 
econom

ic grow
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practices.

Box 9.2: G
D

P not a true m
easure of N

am
ibia’s 

econom
ic grow

th

Projecting gross dom
estic product (G

D
P) trends over tim

e 
is a popular m

ethod for evaluating trends for econom
ic 

grow
th. G

D
P m

easures the quantity of goods and services 
produced by the econom

y, and are generally regarded as 
an im

portant indicator for econom
ic grow

th. N
am

ibia’s 
G

D
P (Figure 9.1) show

s rapid grow
th from

 the 1980s; a 
phenom

enon that is rather im
pressive if com

pared to 
that of som

e developed countries. H
ow

ever, analysing the 
econom

y of the country from
 1920 to 1997 tells a different 

story as show
n in Table 10.1. A

lthough G
D

P show
s a positive 

annual grow
th rate this does not reflect the country’s true 

econom
ic grow

th or w
ell being. Tw

o extrem
es m

ake it 
diffi

cult to define the econom
ic w

ell being of an average 
N

am
ibian. The m

ajority of people, in both urban and rural 
areas, live in poverty or at the brink of being im

poverished. 
O

n the other extrem
e; a m

inority of N
am

ibians live in w
ealth 

beyond local com
prehension. These extrem

es create huge 
inequalities in incom

e distribution (G
ini coeffi

cient = 0.7) 
in the country that is not reflected in G

D
P as a m

easure of 
econom

ic grow
th.
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D
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econom
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Capital stock

SEG

natural resource accounts becom
e available for all 

natural resources in N
am

ibia.

D
escription

into 
other 

assets 
that 

can 
secure 

econom
ic 

Box 9.3: Resource rent for sustainable econom
ic 

developm
ent: N

am
ibia vs. Botsw

ana

N
am

ibia does not have a policy devoted explicitly to the 
m

anagem
ent of resource rent generated from

 natural 
capital. H

ence, resource rent is not invested in other assets 
that w

ill secure the livelihoods of future generations. 
Botsw

ana on the other hand has a policy that deals 
explicitly w

ith the m
anagem

ent of resource rent. Revenues 
from

 Botsw
ana’s diam

ond industry stem
 from

 asset sales 
rather than value addition in production. This realisation 
prom

pted the governm
ent to reinvest diam

ond m
ining 

revenues to m
aintain econom

ic grow
th. This reinvestm

ent 
m

ay occur in public sector capital (infrastructure), hum
an 

capital (education and health cares), or in foreign financial 
assets, w

hich generate annual incom
e (Lange 2003b). 

If capital is liquidated and used for consum
ption rather 

than reinvested then national w
ealth decreases over tim

e. 
Botsw

ana’s Sustainable Budget Index (SBI) is an indicator 
that 

m
onitors 

w
hether 

governm
ent 

reinvests 
m

ineral 
revenues or use them

 for public consum
ption. The SBI rule 

states that no revenues from
 m

inerals should be used for 
public consum

ption but only investm
ent.

SBI = G
ovt. Spending/ G

ovt. Revenue

SBI < 1.0 
-

all resource rent invested in public sector  
 

and hum
an capital

SBI > 1.0 
-

liquidation of m
ineral w

ealth to fund current 
consum

ption – fiscally unsustainable in the 
long term

See Lange (2003b) for a com
prehensive com

parison betw
een 

N
am

ibia and Botsw
ana

Figure 9.2: A
nnual per capita w

ealth in N
$ at constant 1995 prices 

(Lange 2003c)

A
nnual per capita w

ealth decline by alm
ost N

$20,000 from
 1980 to 

1996 and trend line suggests an increase follow
ing 1996.
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Box 9.4: Foreign debt vs. G
D

P

Foreign debt has rem
ained relatively stable for m

ost 
of the early 90s and decreased as a percentage of G

D
P. 

This m
ay suggest econom

ic grow
th in term

s of foreign 
debt as a ratio to G

D
P from

 92/93 to 97/98. Tow
ard the 

end of the 90s foreign debt increased, also observed as a 
positive annual change in figure 9.3, w

ith corresponding 
increase as a percentage of G

D
P. D

uring the 97/98 fiscal 
year foreign debt w

as only 1.8%
 of the G

D
P com

pared to 
5.6%

 at the end of the 01/02 fiscal year. U
sing FD

/ G
D

P as 
an indicator for sustainable econom

ic grow
th observes a 

decrease in the ratio, tending tow
ard a higher percentage 

of FD
 in relation to G

D
P. A

s ratio, FD
/ G

D
P, tends tow

ard 
zero so does foreign debt resulting in econom

ic grow
th. 

According to Sherbourne et al. (2002), debt has grow
n 

faster than G
D

P. N
om

inal G
D

P (i.e. m
easured in current 

prices) has only grow
n by 13.0%

 on average over the ten 
fiscal years. D

ebt stock show
s an average increase of 21.2%

. 
It is clear that nom

inal G
D

P has grow
n by less than the debt 

stock (G
D

P grow
th < D

ebt stock grow
th) and this suggests 

that expenditure incurred w
ith borrow

ed funds has no 
generated the necessary returns in term

s of contributing 
to higher nom

inal G
D

P grow
th (Sherbourne et al. 2002). 

G
overnm

ent exceeded their debt target of 25%
 of G

D
P at 

the end of fiscal year 2001/02. This im
plies that in order for 

G
overnm

ent to m
aintain a constant debt to G

D
P ratio from

 
now

 on they w
ill have to assure that the debt stock does 

not grow
 faster than nom

inal G
D

P (Sherbourne et al. 2002). 
Tow

ard econom
ic grow

th, the debt stock w
ill ultim

ately 
have to decrease, hence a debt to G

D
P ratio that tends 

tow
ard zero.
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Figure 9.3: N
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ibia’s foreign debts over the years
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Figure 9.6: The total spending on Forestry Aff
airs and Services as a 

percentage of total governm
ent spending.

Figure 9.7: The total spending on Fishery Aff
airs and Services as a 

percentage of total governm
ent spending.

Figure 9.8: Total spending on W
ildlife Protection and Preservation 

Services as a percentage of total governm
ent spending.

research.

Results and trends

Agriculture

Forestry

Figure 9.4: Total spending on environm
ent and related sectors as 

a percentage of total governm
ent spending. Below

 follow
ing are 

graphs depicting trends for all m
ajor environm

ental and related 
sectors in N

am
ibia.
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Figure 9.5: Total spending on Agriculture Aff
airs and Services as a 

percentage of total governm
ent spending
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Figure 9.9: Total spending on W
ater Supply Aff

airs and Services as 
a percentage of total governm

ent spending.
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Figure 9.10: Total spending on M
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airs and Services as a percentage of total governm
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Results and trends

Figure 9.12:  The flow
 of capital from

 FD
I in percentage 

(M
w

ilim
a 2003)

100%

806040200

% of FDI (ÿow of capital from FDI in and
out of Namibia)

Photo 9.1 a-c: Various species are hunted for food and 
income by rural communities
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Footnotes
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Figure 9.13: Sources of incom
e for a m

edian earning group from
 

w
eaving and other livelihood activities (Suich &

 M
urphy 2002)
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Figure 9.14: Sources of incom
e for a top earning group from

 
w

eaving and other livelihood activities 
(Suich &

 M
urphy 2002)

N
TFP

Vetkoek sales
snuff sales

Pensions
Slaughtering oxen
renting oxen

Figure 9.15: Show
s the num

ber of crafters per year selling crafts to 
Rössing Foundation (Suich &

 M
urphy 2002)
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Figure 9.16: Show
s the total annual sales by crafters to 

Rössing Foundation against the num
ber of item

s sold 
(Suich &

 M
urphy 2002)
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Figure 9.17: Show
s the total annual sales by crafters to Rössing 

Foundation against the num
ber of item

s sold 
(Suich &

 M
urphy 2002)

100%

80%

60%

40%

20%0%
1999

2000
2001

<N
$100

N
$101-500

N
$501-1,000

N
$1001+

C
h

ap
ter 9

R
eferen

ces

G
oals

facilitate the further establishm
ent of inform

ation-

conservation of other resources.
Cham

ber of M
ines. 1993–2003. ?Publication? D

ata 

Steady state econom
ics 

IPPR briefing 
paper 13.

The econom
ics 

of 
natural 

resource 
use 

State of the Environm
ent Report on N

am
ibia’s 

industrialisation 
environm

ent

D
EA Research D

iscussion Paper



A
n Integrated State of the Environm

ent Report
142

C
h

ap
ter 9

D
EA Research 

D
iscussion Paper

D
EA 

Research 
D

iscussion Paper

2000.
Report of the activities and state of the 

fisheries 
sector 

1997 
and 

1998
M

FM
R.

D
EA 

Research 
D

iscussion 
Paper

D
EA Research D

iscussion Paper

N
ational 

Accounts

Prelim
inary 

N
ational Accounts 2002

Sustainable 
developm

ent: 
Econom

y 
and 

environm
ent 

in 
the 

Third 
W

orld
Earthscan Publications.

D
EA Research D

iscussion Paper

Report of the U
nited N

ations 
Conference on Environm

ent and D
evelopm

ent, Rio 
de Janeiro, 3–14 June 1992
U

N
.

Integrated environm
ental 

and econom
ic accounting.

D
evelopm

ent. 2000. W
orld Investm

ent Report 
2000

Social Science 
D

ivision discussion paper

N
am

ibia.

D
evelopm

ent. 
1987. 

O
ur 

com
m

on 
future.


