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4. 2. 4 P rop erty Right s and Market F ai lure

One condition for optimal resource allocation in a market economy is the existence of efficient

property rights, defined as meeting three specific requirements (Tietenberg 2000):

 Excl usi ve: Al l benefi ts and cost s from owni ng and usi ng the resource should accr ue to one

owner.  This avoids problems of  mult ipl e owners competi ng for the resource and not  investi ng

in sust ainable management pr act ices. 

 Tran sferab le: Al l the pr operty rights must be tr ansfer able from one owner to another thr ough

lease, sal e,  or  bequest  in a voluntary exchange.  This avoids t he pr obl em of  owner s not  investi ng

in r esource improvem ent s because of uncert ai nty about capt ur ing future benef its.

 En forceabl e: Pr operty rights shoul d be secure from  involuntar y sei zur e or encroachment by

ot hers.  Wher e proper ty right s cannot  be enforced or where the threat  of  expr opr iat ion is high,

owners may not invest i n r esour ce im provem ents and conservat ion.

A well- def ined system of proper ty ri ght s provides incentives for eff ici ent  resource use and

investm ent s in sustainable managem ent practi ces.  Market fai lur e can occur  if one or  more of  these

requirements ar e absent . Eff ici ent  propert y rights in them selves do not  however , guarantee bett er

managem ent  i n all cases (P earce 1990).

4. 2. 5 Altern ati ve Property Righ ts Systems

There are four main types of property rights regimes in the region to consider: open access,

communal lands, private property, and state property.
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a)  O pen  access

Open access represents the classic case of  comm on pr operty ownership where degr adati on occur s.

Pr opert y rights over  the resour ce (l and, fish, etc.)  ar e not  exclusi ve and usually not transfer abl e. 

Access is unregulated t hus renderi ng the proper ty ri ght s unenforceable.  Indi vidual  user s do not  bear 

the cost of ownershi p. Consequentl y,  no incenti ve exist s for  individual s to act  responsibl y.   T he

rati onal behaviour of  users is to exploi t as much of the resource bef ore ot hers do3.  I n this situati on,

the resour ce can be overexpl oit ed and stocks may col lapse.   Exampl es in the easter n and sout her n

Af ri ca region incl ude the exploitati on of of fshore and inl and fisher ies (see Boxes 4.2 and 4.3) ,

deforestat ion, overgrazing of comm on lands and the slaught er  of  the Black Rhino. Oft en, 

expl oit ati on of  open access com mon propert y resour ces is tied to instit uti onal and impl ement ati on

fail ure. L ocal legislat ion and pol icy governing resource m anagement may be both poor ly devel oped

and inadequatel y i mplem ent ed.

Box 4.2: Market Failure in Property Rights - The Fishery off southern Africa's West Coast

The w aters  o f f th e W es t Coast o f  s ou thern  A f rica pr ov id e a r ich  h ab itat f or  f is h  p ro d uction .  Th e w ater s  o f the cold ,

n or th -m o ving  Ben gu ela cur r en t ar e r ich  in plank to n . Th e m ix in g  o f war mer and  cold er  w aters  p r od uces an  u p welling  o f

n utrien ts.  A v as t f is h r es ou rce w as  relativ ely u ntou ch ed un til " dis co ver ed " ab o ut 5 0  y ears  ag o.  For eig n fis hing  f leets 

and  tho s e of  So uth A fr ica g radu ally b eg an  to  exp loit th e s ar d in e an d  h ak e r es ou r ces in th es e w aters .  With ou t adequ ate

m an ag em ent co ntro ls , the fish in g  s ector  in this r eg io n d ev elo ped in to an  op en  access , com mo n  p ro p er ty  s itu ation  w ith 

p redictable con sequ ences .

P resent stock  lev els  are es timated  to  b e on ly 15 % to 30 % o f lev els f ou nd  in  the early  1 96 0s .  Sin ce 1 97 7 , fo r eign 

f is hing  has b een gr adu ally ph as ed ou t, bu t s to ck  levels  were still u nd er  pr es su r e by  lo cal f is hin g in du s tr ies .  By 1 98 4

h ow ev er , 6 8% of  the fish ing  f leet an d  p ro ces sing  plan ts  in  W alvis Bay  h as eith er clo sed or  mo ved  to So u th  A m er ica.

By 19 93 , the So uth A fr ican catch  h ad  dr op ped  to 5 0% o f catch  levels  in  th e 19 80 s .

S ource:  Konst ant  ( 1995) .

                                                  
3 Refer to module 5 for economic aspects of open access resource exploitation.
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Box 4.3:  Mark et  F ai l ure in Prop ert y Right s - The Lake Vi ct ori a Fi sh ery

Lak e Victo ria is a trans n atio nal w ater bo dy  sh ar ed by  K eny a, Ug an da, and  Tanzan ia.  It is  A f rica's larg est f r es hw ater

lak e.  The lake p ro v id es  a rich  habitat f or  fish  pr od uctio n.  Over tim e, th e co m po sitio n of  fish  sp ecies  h as  ch an ged  f ro m 

a d iv er s e mix  to mainly thr ee s p ecies .  This  tran sition  is  d u e to  h u man f is hing  pr actices , p ollu tio n, an d th e intro d uctio n

o n Nile Perch , wh ich  h as  ev olved  into  a d om inant sp ecies . Th e estim ated m ax im um  su stain ab le harv est is

app ro xim ately  3 1,00 0  ton nes p er  y ear .  Ho wever , since 1 98 1 , an nu al har vests h av e exceeded  this  s us tainable f ig ur e.

The ann u al h arv es t in 19 9 1 was alm os t 1 80 ,0 0 0 ton nes o f fis h.  Fis hing  is  s till qu ite p ro f itab le, h ow ever the m ean  catch

p er  u nit o f eff or t f or  s o me k ey  sp ecies  h as  been  dr op pin g stead ily s in ce 19 86 .  Th es e are clear s ig ns  o f  o verf is h in g, du e

in larg e p ar t to a lack o f ef ficient pr op er ty rig hts ov er th e r es ou r ce.

S ource:  Ayoo (1994). 

b)  Comm unal property

With communal property rights, a community or group of users holds resources under de facto

ownership.  The actual land or the resources on that land may in fact be owned by the state, but

local people control management and use.  A mistake by many policy makers is to assume that a

communal property situation will always lead to resource degradation.  This is not true: there are

many examples of successful and sustainable resource management under a communal property

rights regime. The "Campfire" programme for communal wildlife management in Zimbabwe is a

good example.  Where resource use is regulated successfully, property rights tend to be

exclusive, transferable, and enforceable.  The most important point is that access by "outsiders"

must be controlled. Often, sound communal resource management is linked to strong cultural

and traditional practices.

The communal property system can still fail however.  If there is a shift towards economic rather

than subsistence production, some people in the community may exploit the system to increase

personal incomes.  Also, high population growth and resource demand may at some point exceed

sustainable levels of supply from the limited resources under communal management.  In either

case, adding cattle to a limited grazing area or cutting more trees from a given forest may

eventually put too much pressure on the resource base and lead to degradation.

c)  S tat e p roperty

In most  countri es in the region, the st ate retains ownership of  the maj ori ty of  natural  resources. 

Exam ples include state for ests,  nati onal par ks,  inland wat er s, and even agri cul tur al  and rangel and
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held under  comm unal management.  Legal resour ce owner shi p and authori ty for  managem ent rest s

wi th the state.   T he st ate may all ocate resource use through the for m of leases (f or  ti mber rights,

safari areas, farm ing),  perm its (f or  hunti ng, fishing, fuel wood, mi ning),  quot as (f or fishi ng,  ti mber

and wil dli fe) and in the case of com munal lands, acknowledge tr adi ti onal management rights and

deci sions over resource al locat ion. Sustai nable resource management may not always occur on state

lands however, and might begin to mi rror an open access si tuati on.   Som e reasons for  this market

fail ure incl ude:

 Cont rol  of  access is not enf orced (i nst ituti onal f ai lur e); 

 Moni tor ing of r esour ces use by gover nment agencies m ay be weak (inst itutional f ail ur e); 

 Corr upt ion i n government can lead to excess resour ce exploit ati on;  and

 Hi gh popul at ion pr essur e i n sur rounding ar eas can lead to il legal resource use. 

d)  P rivate ownersh ip 

Wher e at least the last  three condit ions for  ef ficient property ri ghts are met (excl usi ve,  transferable,

enforceabl e) , ther e is a str onger possi bil it y that  private resource management wil l be sustainable.

Most  individual s wil l act rational ly and favour conservation under ef ficient proper ty ri ght s. 

However , sit uat ions can ar ise under pri vat e ownershi p, whi ch can contri but e to resource

degr adation.   F irst,  owner s of the resource may face an uncertain futur e about their  long- term

ownership.  I f land expr opr iation wer e a possibl e fut ure outcome (uncert ainty of  tr ansferable ri ght s) ,

most  rational owners would not invest in improving thei r resour ce.   Many lar ge- scale commercial 

farm ers in Zimbabwe face uncert ainty, foll owing governm ent ’s moves in 1998 to desi gnate cert ain

farm s f or reset tlement.  This has l ed to a decli ne in capit al  investm ent  in t he sector.  Second,  for ver y

large tracts of  pr ivate land, moni toring can be di ff icult and expensive.  Faili ng to restr ict access by

outsiders can lead to an open-access pr obl em  (enforcement failure) . Poachi ng of  ti mber or wi ldl ife

on large pri vat e far ms is an example.  Thi rd, owners may sim ply respond to governm ent poli ci es

regardi ng land use, pri ces and expor t incent ives. As an exam ple, far m owners may over-appl y

chem ical inputs or  wast e wat er if these ar e subsidi sed by the st ate. Also, far m producer  pr ices and

support ing governm ent poli cy over expor t crops may infl uence cr op selection towards cash crops

such as tobacco, whi ch are more demandi ng on nutri ents and water.  F inally, landowners may lack

the techni cal capaci ty to manage t heir nat ur al resources and envir onment sust ainabl y. 
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4. 3 POL ICY  FAIL URE 

4. 3. 1 Back groun d

As described previously, the state owns the bulk of natural resources in the eastern and southern

Africa region.  There are also many cases of joint natural resource ownership:

 Ri vers such as the Z ambezi  ( Zim babwe, Z ambia, Nami bi a, Angol a, and Mozambi que); 

 Lakes such as Vict or ia (Kenya, Uganda, and T anzani a) ; and

 Mi gr atory resources such as fish in Lake Kari ba (Zi mbabwe and Zambi a)  and elephants

(wester n Z im babwe and east er n Botswana) .

In this cont ext , government pol icy can inf luence nat ural resour ce management  and environment al

conservati on. Poli cy can be def ined in sever al ways (Worrell  1977) . One defi nit ion is that  poli cy

pr ovides gui del ines for  soci ety to act in certain ways.   Another is that pol icy pr ovides a sense of

di recti on to achieve speci fi c goal s.   With natural  resources and the envir onment, policy usuall y

pr ovides pri nci ples or dir ection as to how soci ety uses the resour ces to achieve cer tai n nat ional

development goals. 

Most  count ri es in the regi on have br oad economi c, social, and envi ronmental pol icy goal s def ined

in a national development st rat egy. These st rat egi c pol icy goal s are usual ly shaped by global and

nati onal ini tiatives relat ed to macr oeconomi cs,  envi ronment,  and sect oral development . At a lower

level, sect oral pol ici es speci fic to forest s, wat er , minerals,  agri cul tur e,  et c. wi ll be formulat ed,

leading to specifi c pr ogram mes and projects through the planni ng and budget ing cycl e. Resource

degr adation can result from pol icy fail ure in three ways. Fi rst , broad macro-economi c poli ci es can

infl uence how people use nat ural resour ce pr oducti on input s.  Second,  regul at ory poli cies governing

natural  resources may not be adequat e to cor rect for  market fai lur e.   F inall y, conservation pol ici es

may be poorl y desi gned and i mpl ement ed (see Box 4. 4) .
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Box 4.4:  P ol i cy F ai l ure - S oi l Con servati on  in  K enya

I n 19 72 , the Keny an  Go ver nm en t d eclar ed  that s oil d eg rad atio n  w as  th e co u ntry 's  mo st seriou s  o bs tacle to  n ation al

f oo d pr o du ction  and  develop ment.  Nearly 85 % o f the p op u latio n lives  in r ur al ar eas, yet on ly 20 % o f th e total land 

b as e is  su itable fo r  h ig h ly  p ro d uctiv e ag ricultu r e.  A n um ber  o f po licy initiatives w er e im p lemen ted in  th e 1 97 0s  to 

cou nter act s o il d eg r ad ation . Far mers  ar e req uired  b y law  to con serv e their so il th ro u gh  p ractices  s uch as bu ild in g

ter races , plantin g trees , etc.  A n elab o rate sy stem  of  g r ad uated  s an ction s o r pen alties  is  u s ed  to ens ur e com plian ce by 

f ar mers .  A n um ber o f eco no mic s tu dies have sh ow n  con clu sively th at th es e p ractices w ill, in  the lo ng  r u n, co ns er ve

s oil an d  m ain tain  p r od uctiv ity at hig h levels.  Des pite th es e f acts , s om e f ar mer s hav e no t con ser ved th eir  s o il.  Th e

r easo ns  ar e that co n serv ation  m eas ur es ar e exp en s iv e.  Cas h f lo ws  ar e so m etim es  to o s mall f o r th e f ar mer  to inv es t in

con serv ation  ev en  if  h e o r sh e is fu lly  awar e of  th e lo n g- ter m benef its.  This is a g oo d ex amp le of  p olicy  f ailur e and 

illus tr ates the p ro b lem o f pr oclaimin g po licies that mak e peo ple tr ade-o f f im med iate fo od  an d in com e gains  f o r lo ng er- 

ter m co n serv ation  b enefits.  In  th is  case, f ar mer s will be m o re lik ely  to  inv es t in b etter f ar min g meth o ds  th at con s er ve

s oil if  cr op  pr ices  ar e h ig her ( to  in cr ease th eir  incom es)  an d acces s to  cr ed it is  im pr ov ed .

S ource:  E kbom  ( 1995) . 

4. 3. 2 Macro- econom ic Policies and Natural Resou rce Degradati on

Macr oeconomi cs is the study of the economy as a whol e and consi der s nat ional  output, 

em pl oym ent , pri ces, trade and finance4.  Macr oeconomi cs looks at  the broad pi cture of  a national 

economy. Macro- economic poli cy can t ake three m ain f orm s: fi scal, monet ary and trade policy.   All

can inf luence natural r esour ce conservation and the environm ent .

a)  F iscal policy

Fi scal pol icy consists of gover nment  expendi tur e and taxat ion with the obj ective of inf luencing

nati onal income, employment and pr ices.   T hr ough these pol icy inst ruments,  governm ents can

infl uence pr ices downward by subsi di es (publ ic spending) and upwar d thr ough taxati on.  A key

li nkage of  f iscal policy and the environment  is through pr oducer out put  pr ices and i nput pri ces.

Subsidised producer output prices and environmental degradation

Governm ent  development obj ectives may incl ude sust ai ning a strong domestic agri cul tural  sect or. 

Governm ent s want to keep far m producer pri ces high to incr ease far m incomes and addr ess rural
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poverty.  At  the sam e time, public pressur e usuall y exi sts f or lower  agricul tur al commodit y pri ces at

the consum er  level .  To addr ess these conf li cti ng goals, the gover nm ent  may est abl ish agri cultural 

marketi ng boards or sim ilar parastatal s where farmers must sel l their raw production at a given

pr ice. These marketi ng boards t hen sell  the producti on to food processors and dist ri but ors at a lower

pr ice.  The differ ence in pr ice is a subsi dy paid by the state to the f armer  to keep incom es hi gh while

consumer food prices ar e reduced.  Wher e consum er pr ices are fi xed for basic food commodit ies,

the subsidy is usual ly pai d to the food pr ocessor/ di str ibutor. Com mon exam pl es include mar keting

boar ds for  dair y products,  grai ns,  and beef.   By usi ng mar keting boards, governments can inf luence

both pr oducer and consumer  prices.   A case of subsidies and pol icy fail ure in the forestry sect or is

pr esent ed in Box 4.5.

The environmental effects of subsidised producer prices come from the influence of inefficient

crop prices on farmer behaviour.  Subsidies can provide an incentive to increase production into

marginal farming areas more susceptible to erosion. Farmers may also increase livestock

numbers beyond the land's carrying capacity.  These are “scale” effects, where expanded

production results in increased resource use and waste generation.  Degradation occurs if the

activity pushes into more environmentally sensitive sites.  More intensive use of chemical inputs

such as fertiliser may also occur, which carries the risk of ground and surface water pollution.

This is an “intensity” effect where for a given area of land, increased inputs are added in

response to some stimuli such as subsidies.  Both scale and intensity can occur together.

                                                                                                                                                                   
4 Basic macro-economic theory is presented as a separate Annexure after module 10.
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Box 4.5: Policy Failure - Forest Management in Malawi

I n Malaw i, f o rests p ro vid e ap pr o ximately 90  percent o f the n ation 's  do mes tic an d  ind u strial en er g y requ iremen ts  p lu s  a

lar ge v o lu me of  com m er cial timb er.  Rur al d emand s  o n th e f or est f or  f uelw oo d  and  po les accou n t fo r abo ut 60  p er cen t

o f th e n atio n al con s um ption  o f tim ber .  Tob acco and  tea es tates  acco un t f or  ano ther 2 3 percent w h er e wo o d is  us ed  f o r

cur in g.  In the 1 98 0 s th e g ov er n ment in vested in  th e plantin g  and  m anagem en t of  15 ,0 0 0 hectares o f eu calyp tu s  s tate

f or es t to be us ed  f o r fu tur e f uelw oo d  p ro d uction .  Th e s tate wo uld  s ell the f uelw oo d  to com mercial u s er s su ch as 

tob acco  farm ers  at low , g ov er nm ent-s et stum p ag e p rices. Th e g ov er nm ent also  establis h ed  a n u mb er  of  n ur s er ies  w here

s mall-s cale f ar mers  co uld  p ur ch ase s ub sidis ed  s eed ling s  to p lant f o r f uelw oo d .  F uelw oo d  f ro m  these pr iv ate w oo d lo ts 

cou ld  th en  b e s old to co m mercial u ser s at th e sam e go ver nm en t-s et s tum pag e pr ices.

The p ro gr am m e was  n ot s u cces s fu l.  The co st o f m aintain in g the larg e pu b lic f uelw oo d  p lan tation s  w as  fo un d to be

h ig her than exp ected  w hile gr ow th rates  w er e low er th an  an ticip ated .  Th e d em an d  f or  s ub sidis ed  s eed ling s  b y p rivate

f ar mers  was q uite lo w.  A m ain r easo n  f or  th is  p o licy  f ailur e w as  th e lo w  s tu mp age r ates fo r  com m er cial f uelw oo d .

These w ere s et an d enf or ced  b y g ov er n ment in  o rd er to  r edu ce pr ices  to  co ns um er s .  Th es e lo w  s tu m page p r ices 

d is co ur aged p rivate in ves tm en t in f uelw oo d  p lan tation s  and  caus ed  a major  d ef icit in state p lan tation s .  Th is  is a clear

examp le wh er e a p olicy  o f  b elow - mark et wo od  pr ices co ntr ib uted to  an  u ns u cces sf u l p ro gr am m e fo r  increasing  wo od 

s up ply and  ad dr es sin g def or es tatio n.

S ource:  Arm it age and Schr am m  ( 1991) .

Subsidised input pricing policies and environmental degradation

Governm ent  fiscal policy can al so have negat ive im pacts on the envir onm ent  through input pri cing

subsidi es.  As an exampl e, hi gh taxes on paraffi n or electr icity may encour age low- incom e urban

resi dents to consume fuel wood, thus put ti ng ext ra pr essur e on indigenous woodlands.  Subsidi sed

water prices pr ovi de no incenti ve for effi ci ent  use among agricult ur al,  industr ial  and dom estic

consumers.   Subsidi sed prices of  chemi cal inputs such as fert ili ser  and pesti cides can encour age

gr eater  usage i n agr iculture and f or est ry (i ntensi ty ef fect) .

Positive environmental effects of fiscal policy

The preceding exam pl es ill ustrate negat ive linkages.   However, fiscal poli cy can be used to dir ect ly

im pr ove conservati on and reduce envi ronmental impact s.  For exampl e,  taxing agr o-chemicals may

reduce consumpt ion by farm er s, depending on average income levels.   Subsidies can be paid to

farm ers ei ther dir ectly as cash or  through tax credi ts for  impl ement ing conservati on measures.

Vi ll ages can be encouraged to plant trees through di rect subsidies on the cost of seedl ings and

fencing materials.  Providi ng water  at its full mar gi nal  cost  to user s will  often discourage waste.  The



Forum for Economics and Environment – Training Manual (Draft 1)

Not for commercial distribution

90

cost  of  subsidi es and changes in social  welf are ar e import ant to consider.  Subsidi es paid by

governm ent  to achi eve specif ic goals, such as incr easing far m incomes, or encouraging people to

pl ant trees are a cost to society as a whole. The envir onm ental  benefit s of such fiscal  measures

should be compared with the costs to weigh t he net  change in welfare to soci ety.

b)  Monetary pol icy

Monetar y pol icy refers to the acti ons of government to meet str ategi c object ives rel ated to money

supply,  interest rat es,  cr edit,  and exchange rates.  The central bank or Reserve Bank usuall y

im pl ements t hese act ions.  Developing countr ies have a num ber of m onetary pr obl ems:

 Hi gh real and nomi nal i nterest rat es due t o high dom est ic inflation; 

 Fi xed offi ci al exchange rates ( oft en overval ued);

 Seri ously depreciati ng exchange rates ( once they are deregul ated and fr eel y floati ng);

 Hi gh level s of gover nment debt (local and forei gn) ; and

 Balance of  paym ent  problem s (BOP). 

The linkage bet ween monetary policy and the environm ent  is not always clear.   F or example, 

developing countri es of ten have hi gh domesti c interest rat es due to high inf lat ion and excessive

governm ent  spending and borr owi ng fr om the local money mar ket.  Governm ent s may then of fer 

low- cost credit  to local far mer s. The subsidi sed credit may encour age incr eased pr oducti on, which

is posi tive,  but i t could have negat ive im pacts on t he envir onm ent .

Most  count ri es in the r egi on ar e i n the pr ocess of  r elaxing exchange contr ol s. Oft en, the value of  t he

local curr ency rel at ive to stronger cur renci es,  such as the US dol lar, drops as curr encies form erl y

held at  ar ti ficial  and overvalued rates adjust to market for ces. Zam bia and Zim babwe ar e good

exam ples where local  currencies depr eci ated aft er contr ols were li ft ed5. This depreciation6 makes

exports cheaper  to foreign buyers and thus can encourage local expor ts.  An expansi on of  local

pr oduct ion for expor ts (cert ain input-i ntensive farm  pr oduct s, indigenous ti mber, fi sh,  mi neral s, et c.) 

                                                  
5 Zimbabwe returned to exchange rate controls in mid-1999 after a severe depreciation of the local currency in
response to growing inflation and several questionnable economic policy decisions.
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mi ght have negative environm ent al im pacts.  Simi lar  effects can occur  where balance of paym ents

pr oblem  caused by hi gh ext er nal  governm ent  debt  results in governm ent encour agi ng expor t

pr oduct ion t o i ncr ease for ei gn exchange infl ows.

c)  Trad e p ol icy

Tr ade poli cy refer s to gover nment actions designed to infl uence international trade in goods and

services.  T rade pol icy is usually aimed at protecti ng dom estic industr ies by rest ri cti ng competing

im ports.  At  the sam e time, governments desi re open access to foreign market s for their  own

country's expor ts.  Tari ff barri ers consist  of levi es on im ports, (duties and taxes) whi ch raise

governm ent  revenue and thus the domesti c cost of the im por ted products.   Non-tarif f bar riers such

as quot as,  cumbersom e cust om s clearance and inspecti on procedur es can also incr ease transact ion

cost  and reduce im ports. Tar iff  barr ier s represent  a shift  in welf ar e from  consumers to domesti c

pr oducers and government.

Hi gh tr ade barr ier s discourage impor ts by raisi ng the local pri ce.  Local producers of simi lar

comm odi ties can then raise thei r dom est ic pr ices to at least  that of  the import ed border pri ce plus

taxes and duties. Conversely, lower trade barri ers can increase im ports and lower the domest ic pri ce

of  the products.  Si nce tr ade poli cy can inf luence domesti c pri ces, there is scope for inf luencing

natural  resource use, production eff ici ency,  and waste gener ati on.  Trade pol icy can bot h hel p and

hi nder envir onm ent al  managem ent  dependi ng on the specif ic ci rcumst ances.  As an exam ple, high

tari ffs on imported chemical  input s for  agri cul tur e wil l rai se the domesti c pri ce and reduce

consumption by far mers.   L ower trade barri er s may pr omote increased use of  chem icals.  Tar if fs

can be used to restr ict  im ports of  poll uti ng equipment.   Vehicl es wi th pol lution control devices

coul d have r educed i mport tarif fs. 

Tr ade barr iers can also infl uence the domest ic cost of impor ted envi ronmentally fr iendl y

technol ogy, par ticul arl y for  industr y.  Hi gh tarif fs mi ght  discour age indust ry from invest ing in

cl eaner  technol ogy. Thi s could be im por tant in mining, coal fir ed power  generat ion, chemical 

industr ies, and text iles where pol lution problems of ten require im ported wester n technology.  Tr ade

                                                                                                                                                                   
6 Depreciation: When a nation’s currency declines in value relative to other currencies when freely floating.
Devaluation: When a nation’s currency is officially depreciated relative to other currencies or gold.  Source:
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barr ier s in export  markets can also inf luence the local  envi ronment.   F or example,  trade bar riers in

an export market for  one crop may encourage local farmer to plant another cr op,  which coul d be

more demandi ng on the envi ronment in terms of water and ar ti ficial  inputs.  Thus, trade pol icies in

west ern markets can inf luence crop selecti on in this region. 

Free trade would clearly reduce these welfare losses at a global level by eliminating all forms of

trade barriers. To achieve this goal, more than 100 countries are members of the General

Agreement on Tariffs and Trade (GATT) which, through negotiation, works to reduce trade

barriers and settle trade conflicts. The Uruguay of negotiations was completed in 1993, and

signed in 1994. This agreement established the World Trade Organisation (WTO), which has

substantial powers to enforce international trade agreements. Late in 1999, formal discussions

were held in Seattle, Washington to move the free trade agenda forward.  One of the hottest

issues at these talks concerned the linkage between trade and environment. Pro-trade delegates

argued that free trade would increase national income and allows poor countries to invest in

environmental protection. Anti-trade delegates argued that free trade increased environmental

degradation. Some western governments floated an idea for global environmental standards

linked to trade. Countries not meeting these standards could face trade sanctions.

Delegates from developing countries argued that this was nothing more than an attempt to

establish informal trade barriers.

The relationship between the WTO and the environment is complex and touches on trade related

environmental measures (TREM’s) such as environmental taxes, recycling regulations,

packaging standards, and eco-labelling. As one example, environment/trade issues with forestry

include eco-labelling for final products, lowering import tariffs in developed countries, and

designing criteria and indicators of sustainable forest management. Many industrial countries

now require imported forest products to be certified as originating from sustainably managed

plantations. Countries that meet these standards can export into western markets. Developing

countries view this as a non-tariff barrier to their exports.

                                                                                                                                                                   
Samuelson and Nordhaus (1995).
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Box 4.6:  Trade an d the En vi ron men t – The Case of Danish Bot tles

In the 1988 Danish Bottles Case, the European Court of Justice considered a challenge to Danish regulations that

required both domestic and foreign suppliers of beer and soft drinks to use returnable and recyclable containers in

shapes approved by the Danish National Agency for the Protection of the Environment. The regulations effectively

required the use of glass containers. Importers complained that the regulations disproportionately burdened them

because glass containers weighed more and hence, cost more to transport than other materials. Higher transportation

costs meant that compliance with the take-back obligation cost importers more. Being forced to use approved shapes

hindered importers’ ability to use distinctive bottle designs in competing with domestic suppliers. Denmark

modified the law to exempt suppliers of less than 3,000 hectolitres per year from the shape-authorisation

requirements. Unsatisfied, the European Commission sued Denmark before the European Court of Justice for a

declaration that the regulations constituted an equivalent quantitative restriction, in violation of Article 30 of the

Treaty of Rome establishing the European Economic Community.

The Judge Advocate General, an official associated with the Court to provide it with an unbiased legal analysis and

recommendation agreed that Denmark’s objective to preserve its environment by reducing the amount of waste to be

disposed of in the country could justify the regulations in principle.  In practice however, both the take-back and the

shape-authorisation requirements were disproportionate to the burdens they caused on trade and should be declared a

violation.

The European Court of Justice agreed only partially. It found that protection of the environment could be an

adequate justification not only in principle, but also in fact for the mandatory take-back obligations. Of special

significance was the Court’s ruling that environmental protection was a mandatory objective of the Community,

even in the absence of express language to this effect in the Treaty of Rome at the time. Accordingly, the Court

concluded that the mandatory take-back obligations were a necessary element of the system, and hence necessary to

achieve the environmental aims being pursued. The Court agreed with the Advocate General, however, that the

added burden of requiring approval of container shapes was disproportionate to any environmental harms that might

be caused by allowing an unlimited number of containers to be used, since these would still be required to be

returnable and recyclable. The Court concluded that the take-back obligation did not violate the Treaty of Rome, but

the ban on sales without official authorisation of the container did violate the Treaty.

The Dutch Bottles Case stands as recognition that environmental objectives may justify burdening trade, but that

trade restrictions must be proportionate to the environmental aims.

Source: Ewing, K.P, and R. Tarasofsky (1997).
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The WTO is also linked with multi-lateral environmental agreements (MEAs) such as CITES7,

which limits trade in endangered species. Questions often arise about environmental policies,

agreements and measures acting as informal trade barriers and how these might conflict with the

WTO (see Box 4.6). On the one hand, free trade can stimulate economic growth, which by

implication could increase the consumption of natural resources and quantity of waste products

flowing into the environment. On the other hand, free trade can increase national income and

allow more fiscal resources to be spent on environmental protection. Some experts feel that

sound environmental policies such as environmental impact assessment would reduce natural

resource and environmental degradation caused by trade expansion.

4. 3. 3 S tru ct ural Adj ust men t Program mes and Resou rce Degradation

The Wor ld Bank and the Int er nat ional  Monet ar y Fund are leadi ng the process of econom ic ref or m

in developing countr ies through Economi c Str uct ural Adj ust ment Pr ogram mes (ESAP).  Most 

east ern and southern Af rican count ri es are well  into the implem ent at ion of  such pr ogram mes.  The

objecti ves of t hese restruct uri ng pr ogram mes general ly include Mati enga and Mi lne ( 1994) :

a)  F iscal policy ref orm :

 Reduce gover nment current account budget def ici ts; 

 El im inate subsi dies to parastatal s;  and

 Civil service reductions to lower the public wage bill and government expenditure.

b)  Monetary pol icy reform: 

 Sl ow the growth of  m oney supply to r educe inflation; 

 Change int er est  rates f rom  governm ent t o m ar ket  dr iven;  and

 Pr om ote the li beral isati on of fi nancial sector 

                                                  
7 Convention on International Trade in Endangered Species of Wild Flora and Fauna.
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c)  Trad e p ol icy reform: 

 Reduce gover nment red t ape f or impor ter s and expor ters; 

 Open up the for eign exchange al locat ion for import er s; and

 Reduce tar if f barr iers as per t he WT O agreem ent .

d) Regulatory policy and institutional reform:

 Si mplif y pri vat e i nvest ment approval  pr ocesses; 

 Relax exchange contr ols to encourage forei gn investm ent ; and

 Si mplif y labour regul ati ons.

The short-term success of such a programme depends on political and social acceptability and

the economy’s ability to respond to this new set of price incentives. During the transition, the

balance of payments may even worsen, depending on import and export elasticity. This explains

the existence of structural and sectoral adjustment loans. However, these contractionary policies

do not ensure long-term balance-of-payment stability or increase the economy’s capacity to

respond to external shocks. That is up to medium-term structural and sectoral adjustment

packages.

The changes brought about by st ructural  adjustm ent  pr ogram mes raise the quest ion about

envi ronment impact s.  While long-run eff ect s are di ff icult to pr edi ct , in the im mediate- ter m,  there

ar e som e negati ve li nkages with the environm ent  (see Box 4.7).  One exampl e is that under

economi c ref orm , there is a need for  gover nm ent s to increase forei gn exchange reserves by

incr easing net expor ts,  of ten with natural  r esource com modit ies.  The t ouches on t he debat e bet ween

economi c growth and environm ent al pr otecti on wi th pr essure to incr ease expor ts and economi c

acti vit y. If  economi c pressure becom es too great, degradat ion can occur  as natural  resources ar e

expl oit ed.   For  exam ple, val uable indigenous ti mber for est s could be leased,  cut and expor ted.

Ther e coul d be pressure for mining expl orati on and product ion in Nat ional Parks and wil der ness

ar eas.  Farm ers coul d be encour aged to grow export  crops, which require hi gher level s of chemical

inputs and water.
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Under ESAP , reduct ions in the size of the ci vil  service ar e a key objective in reducing governm ent 

spending.  T hese cut s ulti matel y aff ect  the num ber s of staff  in resource management agenci es.  A

resulti ng im pact can be inadequate staf f t o monitor resour ce use and enfor ce gover nm ent  poli cy and

regulat ions.   P ubl ic resources such as for ests can then become open access comm on pr operty

si tuati ons with a hi gher pot ent ial  f or degradat ion.

As developing country economies open up to increased global competition, older and inefficient

industries find they cannot compete. Investment in new capital for modernisation is also too

expensive due to high interest rates in the local money market, or exchange rate disadvantages

for offshore financing.  As factories and other businesses close, employees with few marketable

skills cannot easily secure alternative employment. Often, they turn to "free" natural resources as

a means of earning a living.  This can result in increased game poaching, illegal cutting of

firewood, and small-scale mining such as gold panning.  Without adequate management controls,

natural resource and environmental degradation can occur.
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Box 4.7.  Effects of Structural Adjustments on the Environment

Environmental Impacts

Reduced investment and resource demand

Import Effect:  Increases price of imported inp
e.g. fertilizers, pesticides
Output effect:  Increased export crops - depend
on crop characteristics and farming practices

Removal of protectionist taxes - same effects
as devaluation but on selected commodities

Same effect as trade taxes.  Technological lock

MACROECONOMIC
POLICY

SHORT TERM

MEDIUM/LONG
TERM

+/-CREDIT

+/-
INTEREST RATE

FISCAL

MONETARY

EXCHANGE
RATE

Drought relief/Food aid/ Agric. Extension

Public Infrastructure (e.g. Roads)/ Env. Manag

Reduces demand for resources/ Env. Charges

Input Effect:  Machinery, Fertilizers, Pesticide

water, energy, credit.

Output Effect: Depends on crop characteristic

GOVT. EXP +/-

TAXES +/-

SUBSIDIES +/-

Reduced credit for inputs e.g. fertilizers, pestic
and investments e.g. leveling, irrigation, machi

DEVALUATION

+/-

Project evaluation to include environmental
cost and benefits

Industrial pollution abatement technologies;
adapted agricultural technologies

May increase access to natural resources and
encourage exploitation.  Supporting infrastruct

for producers enabling greater price responsive

PUBLIC
INFRASTRUCTURE

TECHNOLOGY

VALUATION

TRAINING Human investments in agric. extension, wildli
and resource management

+

+

+/-

Improved credit mobilization may benefit rural
farmers

Improved extension services promoting sustai
resource management

LAND

FINANCIAL

RESEARCH
& EXTENSION

Encourage on farm investments and long-term
sustainable resource management

+

+

+

Rise in official prices :  impact of output respo
depends on crop characteristics, farming prac
Fall in official prices :  reverse effect

Reduced use of pesticides, fertilizers, credit
irrigation water, energy, machinery

Indirect impact via reduced resource demand

PRICE CONTROLS

REDUCE
SUBSIDIES

INCREASE
TAXES

+/-

+

+

IMPORT/EXPORT
TAXES

TRADE CONTROLS

+/-

+/-

TRADE

PRICING
POLICY

INSTITUTIONAL
REFORMS

INVESTMENT
POLICY

Source: EDI (1998).
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4. 4 INSTIT UT ION AL AN D I MPL EM ENT ATI ON  FA ILU RE 

4. 4. 1 Back groun d

Inst itutions include gover nm ent  poli cy,  legi slation and support ing regulat ions,  as well  as the

governm ent  or ganisati ons them selves.  I nst ituti ons pl ay an im portant part in ef fective nat ural

resource and envir onmental  managem ent. Their  failure can oft en be a signif icant  cont ributor to

degr adation.   L egi sl ati on usual ly defines br oad issues,  sets objecti ves and def ini ti ons, and ident if ies

the legal mandate of  the government in the area of  concern.  Support ing regulat ions def ine how the

legi slation wil l be implem ented through specifi c rul es,  incenti ves, fees for  users, penalt ies for non-

compliance, and technical pr ocedur es.

4. 4. 2 Inst it uti onal Fai lure

Inst itutions can fai l for a num ber  of reasons.  Poli cies not  support ed by legislat ion cannot  be legally

enforced.  A gover nm ent  mi ght prescr ibe a policy of sustai ned yiel d for  fi sheri es and forest s.  It 

mi ght also proclai m a poli cy of  sust ained management  of  rangelands, or requi ring environment al

im pact assessments for lar ge devel opment projects.   In each case, resource user s and pr oject 

developers coul d not  legal ly be held account abl e under these policies in the absence of  underlying

st at utes and regul at ions.

Wi th legislation, di fferent government agencies ar e oft en responsi bl e for im plementi ng par ts of 

envi ronmental and natur al resource laws. Thi s leads to fragm ent ati on. In Zim babwe for exam pl e,

more than two dozen separate pi eces of legislat ion touch on environm ent  and nat ural resour ces,

most  of  which are im plemented by dif fer ent  agencies.   I n thi s situat ion it  is diff icult  to determi ne

which agency and legal statutes relate to speci fic natural  resource and envi ronmental issues.  A

major object ive of  a recent law reform process was to draf t new legi slation to rati onalise all  the

conf licting environm ent al laws.  Legi slation and support ing regulat ions can also become out dated.

Patt erns of nat ural resour ce use, pr essures and conf licts ar e always changing and it  is im portant that

legal inst it uti ons also evol ve.   Most countr ies in the region have, or are in the pr ocess of 

consoli dat ing natural r esour ce and envi ronmental l egisl ati on.
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Regulat ions can al so fail.   Exampl es of  regulat ory f ail ure i ncl ude:

 In comm ercial forest ry,  regulat ions should govern refor est at ion and har vesti ng pract ices. If 

ti mber operator s are assessed stum page (royalti es)  from  st at e forest s based on a flat rate per

cubi c meter cut  rather than on mer chant abl e stand volum e, there is an incent ive to "high-grade"

the for est  duri ng harvesti ng, t aki ng only the l argest and best quali ty tim ber.

 Laws and regulations that pr event peopl e out side a Nati onal Par k from legall y ut il isi ng wi ldl ife

can create a cl imate of  conf rontat ion.  This can then lead to i ncr eased poaching rat her  than joint 

managem ent  and shari ng of benef its.

 Regulat ions that do not  cl early specify how and to what  st andar d mine oper at ors should

rehabil itate their  oper ati ons, could be expl oit ed by some companies. 

Cl early, there is wi de scope for resour ce degradat ion through fail ur e of pol icy, legal and regulat or y

inst itutions.

4. 4. 3 Impl em ent ati on  Failu re

A count ry mi ght  have ef fecti ve pol icy, legislat ion and regul ati ons governi ng natur al  resource

managem ent  and the envi ronment.  However , if these insti tut ions are not implemented effecti vely, 

resource degradati on can sti ll occur .  Implementat ion fail ur e arises for a number of  reasons.  Fi rst,

governm ent s in devel opi ng count ries oft en have inadequate numbers of  st aff  with advanced

technical skill s. Second, most devel opi ng count ries lack suf ficient dat a on the natural  resource base

such as location, di str ibuti on,  and rat e of ut il isation.  Th ird, envir onm ental  economi cs and resour ce

valuati on is rarel y used to wei gh the cost /benefit  trade-off s in alt ernati ve devel opment projects,  or

measure the ful l impact  of  resource degradat ion.  Fourth, there is often a lack of  underst anding by

deci sion-m akers of  the impor tance of  natur al  resources and the envir onm ent  to the national 

economy.  This knowl edge-gap can become an issue dur ing annual gover nment budget

appr opr iat ions.   T he usual  case for most countr ies in the region is for  decl ini ng real budgets for 

natural  resource m anagement and envi ronmental prot ection ( see Box 4. 8). 
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Box 4.8: Implementation failure in Zimbabwe

Obvi ously,  governm ent budget s are li mit ed,  especiall y in developing countr ies. Basic needs such as

heal th and educati on ar e most crit ical.   However, if  polit icians wer e clear as to the full  value of

natural  resources and the envir onm ent, and the rol e they play in econom ic and soci al  devel opment,

more funds might be all ocated to the im plementi ng agencies.  Inadequate budgets to resource

managem ent  agencies can al so have ot her  ef fects.  St aff  cuts, heavy wor kload, low pay and

insuffi cient  resource ( vehicles, travel  al lowances, equipm ent, etc.)  only fr ust rat e the ef forts of  many

dedi cat ed pr ofessi onals in these agenci es.   High staff tur nover , especi all y of the more experienced

of fi cer s, is an endemic pr oblem  in r esource management agencies in m ost  developing countri es.

Du ring the d evelop ment of Zimbabwe’s  natio nal b iod iv ers ity  s trateg y in 199 7/98, tr en ds in go ver nment
sp en din g o n bio div er sity con ser vatio n w ere estimated .  Fir st, g overn men t agencies respo nsible f or natur al
reso urce and  en vir on men tal m anagem en t w ere iden tif ied.  Seco nd, th e off icial go ver nm ent sp en din g estimates
(b ud gets) were used to com pile the actu al, o r n ominal audited expend itu res  o f thes e agencies .  Fin ally, th e
no minal ex penditur es  were co nverted into d ef lated, o r r eal d ollars  b y applying the o fficial GDP  in dex f rom  the
Central Statistics  Or ganis ation .

The results (see below) show quite clearly that for the agencies evaluated, real expenditures declined
significantly from 1987/88 to 1996/97. This means that these government agencies had less purchasing
power in their budgets in 1996/97 than they did almost ten years earlier. Using real dollars takes away the
effect of inflation, which can distort actual budget trends.

Nominal and Real Gov't. Expenditure on Biodiversity Conservation, 
1990/91=100
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Fi nally, cor ruption is a problem in som e countr ies in the region. It  can range from a dist ri ct wil dl ife

of fi cer  turning a bl ind eye to poaching by vill agers in hi s area, to senior government off icial s and

poli ticians involved in il legal  hunt ing, or trading in restr ict ed pr oducts, etc.

4. 5 POPULA TI ON GROWT H, POV ER TY,  AN D THE  EN VI RON MEN T

4. 5. 1 Defi ni ng Poverty

Many researcher s suggest a strong li nkage between pover ty and the envir onm ent in developing

countri es8.  T he thi nking is t hat  most  of  the wor ld's poor live i n rur al areas and depend upon natur al 

resources and the envir onm ent for daily survival. As pover ty increases,  pr essur e on nat ural

resources increases,  leadi ng to envi ronmental degr adati on.  Populat ion pressure is felt to be a maj or 

fact or in this pover ty/ envir onm ent  cycl e.  T his vi ew has many suppor ter s but  is al so chall enged by

ot hers who f eel  ther e i s i nsuff ici ent evidence for  a st rong causal  r elationship.

One poi nt of  agreement however,  is that  poverty is a serious pr obl em  in developing countri es and

that  conserving natural  resources is essenti al to sustained econom ic gr owt h.   P overt y can be defined

in two ways,  absol ut e and relat ive.  Absol ut e povert y is the mi nim um  level  of income requi red to

sust ain basi c needs.   What  comprises basic needs i s a point of debat e however.  One def ini ti on is the

income requi red to purchase the mi ni mum  caloric intake to survi ve pl us other  basic item s essent ial 

to part ici pate in everyday life.  Relat ive poverty defi nes poverty in compar ison to other gr oups in

soci ety.  The theory of  income distr ibution suggests that in any societ y, some groups will  be bett er 

of f rel ati ve to ot hers.   I n easter n and sout her n Afr ica, as in highl y developed and industr ial ised

countri es,  ther e is a range of incom e levels am ong people.   Problems ar ise with this definit ion of 

poverty when we begi n compar ing di ff erent gr oups and establi shi ng who is act ual ly poor.   I n

pr actice, absol ute poverty i s m ore comm onl y used t o def ine poverty.

                                                  
8 A similar argument has been made to link wealth creation in developed countries with environmental degradation.
For example, most of the emissions causing global warming are from western, industrialised countries.
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4. 5. 2 Measures of Poverty

There are several accepted measures or indicators of poverty, namely:

 The headcount i ndex (% of peopl e bel ow the poverty l ine out of tot al  popul at ion);

 Poverty li nes ( incom e/capi ta or  household requi red f or cer tain level s of needs) ;

 Dept h of povert y ( average di stance between aver age i ncome and povert y l ine i ncome) ;

 GDP per  capi ta (nati onal i ncome di vi ded by t otal population) ;

 Human development index (com posite of l ife expectancy, education, and r eal  GDP/ capit a);  and

 Human povert y i ndex (composi te of deficienci es in HDI vari ables versus standards). 

Of  these, the human developm ent  index (HDI ) has evol ved as a pr inciple measure of pover ty. 

Developed by the UNDP in 1990, the HDI is a com posit e of indicator s com pri si ng of average li fe

expectancy, adult li ter acy and com bi ned pr im ary-secondary- terti ary enrolment , and real GDP  per

capi ta based on purchasing power par ity (P PP $). 9 The index focuses on progress in a countr y as

whol e. Where data exist , trends can be shown for hum an devel opm ent  within and between

countri es.   The opti mum  value of the HDI is 1.00.  Developed count ri es tend to have the hi gher

rankings.  F or example,  in the 1997 Hum an Devel opm ent Report  (UNDP ),  Canada ranked highest 

HDI val ue of  0. 960, out  of  175 count ries measur ed.   In contr ast , the average HDI val ue for  Sub- 

Saharan countri es was 0.380. 

Countri es in eastern and southern Af rica had an aver age HDI val ue of  0. 491 and average real

GDP/ capita of appr oximatel y $2, 898 USD (Tabl e 4.3) .  The wide range of val ues for the countr ies

li st ed suggests major diff er ences in economi c and social development .  The trends in the HDI  fr om

1960 im ply that  development has not progressed evenl y.  Fr om  1960 to 1980,  the change in the

aver age HDI was al most 46 percent while for 1980 to 1994, the percentage increase was only 28

percent .  The tabl e also ill ust rat es the danger  of  using GDP /capit a as a measur e of developm ent .

Countri es wi th higher GDP/ capit a do not  necessaril y have a corr esponding HDI  ranki ng.  By

                                                  
9 Using exchange rates that reflect the purchasing power of local currencies for specific goods or services based on
what is costs in USD, in the United States.  A well-known example is the Economist Magazine’s periodic “Big
Mac” index that shows whether local currencies are over or undervalued based on the PPP of a popular hamburger
sold globally!
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incl udi ng education and heal th indicators to incom e,  a mor e com plete pi cture is painted of  relative

development and changes over  ti me. 

Tabl e 4.3:  H uman d evelopment  in dicat ors for eastern and  sout hern African cou ntries

Sour ce:  UNDP  (1997).  Sour ce:  UNDP  (1997). 

Whil e all count ries in Table 4. 3 suf fer  fr om  envir onmental  degr adati on,  it  is an open questi on as to

whet her  poverty is a pr ime cont ribut or.   Det ail ed data for  specifi c environm ent al indicators would

have to be corr elated with the HDI  values to see if changes in pover ty as measured by the HDI

result in gr eat er envir onm ental  degr adation. 

4. 5. 3 P opu lation G rowth , Econom ic Devel opm en t and En vironm en tal  Degradation

The wor ld's populati on has doubled in the past 50 years and could doubl e again in the next  cent ury.

Populat ion levels ar e proj ected to reach approximately 10 bi lli on by the year 2050.  Al arm ingly,

most  of  this increase will  be in developing countr ies (Wor ld Resources Insti tut e 1994).   P resently,

the populati on of eastern and sout hern Afr ican count ries is an est im ated 234 mi lli on (T abl e 4.4).

HDI Rank Country Real GDP/Capita HDI Index HDI Index HDI Index
1994 (PPP$ 1994) 1960 1980 1994

52 Seychelles 5,925 n/a n/a 0.845
61 Mauritius 13,172 0.486 0.626 0.831
90 South Africa 4,291 0.464 0.629 0.716
97 Botswana 5,367 0.207 0.414 0.673

114 Swaziland 2,821 n/a n/a 0.582
118 Namibia 4,027 n/a n/a 0.570
129 Zimbabwe 2,196 0.284 0.386 0.513
134 Kenya 1,404 0.192 0.34 0.463
137 Lesotho 1,109 0.245 0.404 0.457
143 Zambia 962 0.258 0.342 0.369
149 Tanzania 656 0.162 0.282 0.357
152 Madagasgar 694 0.237 0.344 0.350
159 Uganda 1,370 0.185 0.215 0.328
166 Mozambique 986 0.169 0.247 0.281
168 Eritrea 960 n/a n/a 0.269
170 Ethiopia 427 n/a n/a 0.244

Average 2,898 0.263 0.384 0.491
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Appr oxi mat el y 70 per cent of thi s population is rur al  based. The annual average popul ati on rate of

gr owth,  to t he year 2000 i s 2.5 percent .  Pr ojecti ng this gr owt h r at e t o t he year 2010 resul ts in a tot al

populat ion of 356 mi lli on. 

These projections are fraught with assumptions about the level of family planning, education,

health services and nutrition which ultimately affect birth and mortality rates.  The impact of

AIDS, viewed as a serious problem in some of the countries listed, is not accounted for.

However, the object here is to simply show that by the year 2010, more than 100 million

additional people could be living in the region, with the majority residing in rural areas. This

would likely increase pressure on scarce land resources, forests, and water.  Expanded urban

populations would increase the generation of wastes.

Tabl e 4.4:  P opu lat ion, growt h and projecti on s t o 2010, eastern and  sout hern Africa

Sour ce:  UNDP  (1997). 

Population Rural Population Estimated
HDI Rank Country 1994.0 Population Growth % Population

1994 (million) (%) 1994-2000 2010.0
52 Seychelles 0.1 46 0.9 0.1
61 Mauritius 1.1 59 1.1 1.3
90 South Africa 40.6 50 2.2 57.5
97 Botswana 1.4 73 2.3 2.0

114 Swaziland 0.8 70 2.8 1.2
118 Namibia 1.5 64 2.5 2.2
129 Zimbabwe 10.9 69 2.2 15.4
134 Kenya 30.3 73 2.3 43.6
137 Lesotho 2.0 78 2.5 3.0
143 Zambia 7.9 57 2.5 11.7
149 Tanzania 29.2 76 2.4 42.7
152 Madagasgar 14.4 74 3.2 23.8
159 Uganda 19.1 88 2.8 29.7
161 Malawi 9.6 87 2.3 13.8
166 Mozambique 16.6 67 2.7 25.4
168 Eritrea 3.1 83 3.6 5.5
170 Ethiopia 54.6 87 3.2 90.4

243.2 71 2.4 369.3
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Sust ainabl e developm ent  must  address the lar ge num bers of peopl e in developi ng count ries who

li ve in absolut e povert y. Pover ty reduces the capaci ty of peopl e to use resources sust ainabl y and

intensi fies pressure on the environm ent . Rai sing per  capit a incomes implies that the real rate of

economi c growth for a specif ic count ry must exceed the average rat e of popul ati on gr owt h over a

gi ven peri od of  ti me. A mi ni mum  conditi on contr ibuti ng to sustainabl e development is that the

annual average growt h in real GDP/ capit a must exceed annual average populati on growt h (Wor ld

Comm ission on Envi ronment and Development (1990). This is admit tedly a ver y nar row aspect of 

sust ainabl e developm ent 10 focused on econom ics and gr owt h. Incom e distri but ion, access to

resources,  propert y rights, int ergenerational equi ty, human rights, etc. are al so part of the broader

sust ainabl e developm ent  equation.  However , com par ing rates change in population and real GDP

per capita can hel p pol icy-m akers under stand key inf luences on nat ional  poverty and environm ent al

degr adation. 

Over  a 34 year per iod, count ries in easter n and sout her n Afr ica experienced average annual  real 

GDP growth of only 1.2 per cent (Tabl e 4.5) . Average annual  populat ion growth was 2.7 percent .

For the aggr egate region, this basic condi ti on of sustainabi lit y was not m et .  In fact,  only four of  the

16 countri es li sted had populat ion growth less than real GDP  gr owt h (Seychel les, Maurit ius,

Nami bia and Lesotho) . Swazil and had sim ilar growth rates for  both variables.   F or the other

countri es however,  the disparit y bet ween the two growth rates paints a dismal pict ur e of

sust ainabi li ty.   T he quest ion of what will  happen in the next f ew decades is cr iti cal.  Many count ri es

in the lower  half of  the table have not  experienced high econom ic gr owt h rat es since 1994 and the

outl ook is not posit ive, given recent global  economi c problems,  especially i n comm odity pr ices. 

What  is the impact  of rapi d populati on growt h on povert y and envir onmental  degr adati on? Hi st ory

is litt ered wit h misgui ded forecasts about  populat ion growth and result ing soci al and envi ronmental

im pacts. Ehr lich (1968)  gained recognit ion with hi s book “The Population Bom b” that predicted

over populati on would resul t in imm inent  fami nes across the worl d.  Meadows et  al. (1972) 

developed a pessim istic model that  suggest ed wi thi n 100 year s, non-r enewable resources would run

out,  leadi ng to economi c col lapse,  fami ne and massive mort al ity fr om  st arvat ion.  Ot her  st udies

                                                  
10 Refer to module 2 for a discourse on sustainable development.
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based on econom ics suggest  a more optim ist ic outlook11.  E vidence from the region suggests that

hi gh popul at ion gr owth rel at ive to income and natural resour ce level s is not  sustainabl e but  more

em pi rical work is needed t o understand these compl ex relat ionships.

Tabl e 4.5:  Average annu al growt h in GDP /capi ta versu s

popu lat ion , eastern and  sout hern Africa

Sour ce:  UNDP  (1997). 

4. 6 SUM MAR Y

This modul e examined some of  the maj or causes of nat ural resour ce and envi ronmental

degr adation.  These problem s are not uni que to developing countr ies.  Examples abound of  seri ous

degr adation in high- income, industr ial ised count ries. The concer n in developing countr ies is that

degr adation has a gr eat er im pact. Most devel opi ng count ries in the east ern and southern Af ri can

regi on are char act eri sed by econom ies l argely based on nat ural resour ce harvest ing and processi ng. 

                                                  
11 Refer to module 5 for more detailed information on these conflicting models of the future.

HDI Rank Country Average Real GDP Average
1994 Growth/Capita Population Growth

1960-1994 (%) 1960-1994 (%)
52 Seychelles 3.0 1.6
61 Mauritius 3.2 1.5
90 South Africa 0.5 2.5
97 Botswana 6.1 3.2

114 Swaziland 2.7 2.8
118 Namibia -0.9 2.6
129 Zimbabwe 0.9 3.2
134 Kenya 1.6 3.5
137 Lesotho 3.6 2.4
143 Zambia -1.4 2.8
149 Tanzania 0.6 3.1
152 Madagasgar -1.5 3.0
159 Uganda 1.1 3.2
161 Malawi 0.8 3.0
166 Mozambique 0.2 2.4
168 Eritrea n/a 2.3
170 Ethiopia -1.8 2.6

1.2 2.7
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Most  of  these countr ies al so have hi gh rur al  popul at ions dir ect ly dependent on nat ur al resources and

the environm ent  for basic needs of  food, energy, wat er,  buil ding mat eri als and incom e generation.

Developing countri es al so lack the financi al  resources,  technol ogy and social pr ogram mes to

ef fecti vel y address nat ural resour ce and environment al degradat ion.  Degradation stems from a

number of under lyi ng causes including:

 Market fai lure from inadequate resource pr ices,  uncl ear  pr opert y r ights, and exter nalit ies;

 Indi rect i mpact s f rom f iscal , m onetary,  tr ade poli ci es and envi ronmental pol ici es; 

 Badl y desi gned and i nef fecti ve legislat ion, regulati ons, government instit ut ions;

 Fail ure to properl y implem ent i nst it uti ons;

 Hi gh popul at ion gr owth and poverty; and

 Populat ion growth in excess of real GDP  gr owth/ capit a.

These fact or s do not  usual ly operate in isol ati on.   Str ong linkages exi st between most of these

fact ors.  As an exam ple, def orestati on may be due to a com bi nat ion of:

 Poverty:  dr ivi ng rural  people to cut t rees for  fuel wood and incom e generati on; 

 Open-access,  common proper ty ri ght s regime;

 Expl ici t val ues for indigenous trees ar e r epresent ed by low cut ting per mit  f ees;

 Governm ent  cutbacks from f iscal  poli cy and r etr enched people cutti ng forests for i ncome;

 Hi gh im por t taxes on paraf fi n, leadi ng to subst ituti on to fuel wood or charcoal ;

 Inadequate l egi slati on gover ning f or est  al locat ion and har vesti ng;  and

 Forestr y Off icers do not have suff icient budget s t o enf orce regulati ons.

These fact or s are not solely incident on government or the rural poor.  They af fect resour ce

al locat ion and use deci sions by the pri vat e sector  as well , leading to over- exploi tation and polluti on. 

Natural  resource and envir onmental  degr adati on can be part ially expl ained by a com pl ex web of

underlying economi c,  social,  and environment al factors.   Addressing these issues thr ough var ious

poli cies and pr ogram mes is ther ef ore not sim ple.  Under st anding the causal fact or s and inter -

relationships between t hem  i s crit ical in designing mor e eff ect ive conservat ion acti ons.
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CA SE  ST UDI ES

CAS E STUDY 1:  S mall  Scal e All uvi al  G old  P an n in g in Zi mb abwe12

S mall -scal e all uvial  gol d panni ng is a si gni fi cant acti vit y in many part s of Zi m babwe.  T he

envir onm ental  impact s ar e ver y sever e wit h river  syst em s bei ng dest r oyed and downstr eam  dam s

bei ng si lt ed.   The Minist ry of Envir onm ent and Tour ism under t ook a maj or  st udy in 1994 in one

r egion of the count r y.   T he obj ect ives of  the st udy wer e to use a st at ist ical ly sound approach to

col lect  pr im ary soci al  and economi c dat a fr om the panners and assess envir onm ental  degr adat ion

f rom panni ng.   The resul t s were then be used by gover nm ent  to design mor e eff ect ive pol icy

m easures t o address this seri ous problem. 

T he result s showed that most panners oper ated in gr oups of  about four peopl e.   T he majori t y of 

panners,  bot h mal e and female were less than 30 years of  age.   A si gni fi cant num ber of panners

ent er ed the sector due to the Econom i c St ructural  Adj ust ment  P rogr am m e and resul t ing

r et renchment s.  T he dr ought  in the earl y 1990s was al so a factor in form er comm unal far mers

t ur ni ng to gold panning to earn incom e.   P anners gener al ly li ved in squal id condit ions wi t h

i nadequate water and sani tati on faci l it ies.   Chi l dr en of ten did not  at tend school but  instead hel p

wit h the panning. 

T he medi an income was about  $200 USD per year per  ful l- t im e panner.   Most  gol d was market ed

on- si te to rovi ng deal er s or pur port ed cl ai m  hol der s who onl y pai d two-t hir ds the wor ld pri ce (at 

t hat ti m e)  in ret ur n for  pr ovidi ng the panners wi th quick cash.  A $20. 00 per mi t is requi red under 

present  legi slati on,  but  most  panners were oper at i ng i l legall y.

T he envi ronm ent al  cost s of gold panni ng are very hi gh.  Ther e i s sever e sil tati on fr om poor  mi ni ng

pract ices,  deforest ati on al ong river banks, and poll ut ion of wat er  fr om  sewage and chemi cals such

as mercury, used to separ at e gol d. 

                                                  
12 Author: Dr. Grant R. Milne, International Consultant, Harare, Zimbabwe.
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At the panner level ,  the acti vi t y is econom i c to indi vi duals.  Annual incom es, whi le not hi gh,  wer e

sim il ar  to what  unskil led and uneducated peopl e could earn i n f or mal  sect or  as menial  l abour in the

cit y,  in the inform al sector as golf  caddies or hawkers,  or even wor ki ng in subsistence far m ing. 

T he l ur e of a "bi g str ike" seem ed to keep m any panners in t he sect or.   There ar e few cost bar ri ers t o

ent ry and the l ack of enf or cement al l ows panners to work alm ost  anywhere wi th im puni t y. 

A social  cost -benef i t analysi s at the Provi nci al  level showed that gol d panni ng is cl earl y

uneconom ic to societ y as a whol e.  T he full  range of economi c, soci al and envir onm ent al  cost s

great ly outweighed the value of  incom e gener at ed by gol d sal es. 

T hi s is a good exam ple of  t he m any f act or s,  which can cont ri but e to natur al  r esour ce degr adati on: 

a) Mark et fai lu re

 Most al l uvial  gol d is a com mon proper ty, open access resource.  P roper ty ri ghts ar e ver y weak

and f ew cont r ol s exi st  t o prevent encroachm ent  on a per m it  ar ea by other  panners. 

 E xt er nal it ies are generat ed downst ream wi thout  compensat ion.   Mer cur y is used t o separate t he

gol d and oft en is spil led i nt o the r i ver.   Hum an wast e and garbage are put into the river  syst em . 

T he wor st downstr eam  impact  is sil tati on of  dams, short eni ng thei r economi c l if e and cl oggi ng

i rr igat i on syst em s. 

 No economi c incenti ves exist for  panners to use bett er pr act ices.   The off -si te external  cost s are

not  i nt er nal ised back t o t he panners,  f ol l owing the poll ut er - pay pri ncipl e. 

 Gol d panners sell  thei r gol d to rovi ng dealers on-sit e for  cash, but  at far  less than the revenue

t hey could receive if the gol d wer e mar keted in Har ar e to buyer s aut hori sed by the Reserve

Bank.  T he mar ket st ructur e for gol d sales does not al low for  panners to r eceive wor ld pr ices for

t heir  pr oduct ion. 
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b ) Poli cy fai lu re

 Macro-econom i c poli cies associat ed wi th str uct ur al adjustm ent  progr am m es have i ncr eased the

num bers of  panners oper ati ng in the countr y.  Government cut backs (to reduce the si ze of  the

civil  service) and pri vat e sect or ret renchm ent s (as l ocal mar kets ar e opened up)  have r esul t ed i n

m any peopl e wit h few opt i ons to earn income ot her  t han exploi ti ng natural  r esour ces. 

 E conomi c ref orm  has been hamper ed by the fai lure of  government to reduce expendi tures

against  targets. A signi f icant com ponent of  publ i c expendi tur e is di rect ed to non- pr oduct ive

i nvestm ent  and curr ent  consum pt i on, financed l ar gel y by domesti c bor rowi ng.   Im pacts incl ude

high inf lati on and int er est  r at es,  cont ribut ing to busi ness fai lure.   Al so,  t hi s sit uat ion contr i butes

t o a short  ti me hor i zon for  proj ects and per sonal  invest ment s.  Gol d panners have a very shor t -

t er m pl anning hor izon wi t h li tt l e regar d for  l onger -t er m  envi ronm ent al  sust ai nabil it y.

 T he high cost  of im proved technology due to tari f fs lim i ts the im por tati on of  more ef fi ci ent 

small -scal e mining equipm ent. 

c) In st i tu ti onal fai lu re

 E xi st ing l aws are very uncl ear on pr opert y right s.  Miners have var i ous right s under  the Mi ning

Act  to stake cl ai ms and explore on pr ivat e lands.   This can impact on com mercial  far m s that 

bor der gol d- beari ng ri ver  system s. 

 P ol icies and suppor t ing legislat ion is weak on rehabi li t at ion requi r em ent s for small - scal e

m ining. 

 Dif ferent agencies are responsi ble for moni t or ing and enforci ng smal l- scale mini ng.  The

Depar tm ent  of  Nat ur al Resources,  the Depart m ent of Agri cul tur e Extensi on,  and the For estr y

Com mi ssi on al l have some st at ut ory author it y over  gol d panni ng (l egal and ill egal panni ng). 

T he Zim babwe Republ i c Pol ice have st atutory authori ty over  il legal panni ng.   Local 

Aut hori t ies also have been delegat ed legal status over panni ng that  occur s wi thi n municipal 

boundar i es. Thi s confusi on over  who has what  level of  author i ty oft en means that  enf orcem ent 

i s conf used and spor adic. 
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d ) Im pl ement ati on  f ail ure

 As a resul t of reduced al locati ons to gover nment  Mi ni st r ies (in real  ter m s at  least) ,  there is a

l ack of  fi nanci al  r esour ces t o eff ect ivel y monit or gold panni ng r egulati ons.  I t  i s not  uncomm on

f or  a di st ri ct Natur al  Resour ce Of fi cer  to use hi s/ her monthl y mi leage al locati on wi t hi n a few

days or  a week.   The alt ernat ive is to spread out  the moni tor ing over a month but cover  a very

small  geographi c ar ea. 

P ot en ti al pol icy di recti ons:

T he study pr ovi ded good dat a on gold panning. The next step was to devel op im pr oved pol icy to

address this pr oblem . Thr ee pol i cy workshops wer e organised by the Mi nistr y of Envir onm ent and

T ouri sm  wi th key st akehol ders in the sm al l- scale mi ni ng sect or.   A poi nt  of  depart ur e was t o agr ee

wit h st akehol ders that  banning the acti vi ty woul d not  be feasible. Procl aim ing that all  smal l- scale

gol d panni ng is ill egal,  whil e sim pl e and at tr act ive to poli t icians,  woul d fail .   P anners woul d sti ll 

operate si nce monit ori ng and enf or cem ent would cont inue to be i nadequate.   The sheer  number s of

panners throughout the countr y would exceed the lim it ed budgets of var ious moni t or ing agenci es.

T he real it y is that  peopl e st ruggl ing to sur vi ve wi ll  st il l engage in gol d panni ng. The pol i cy

chall enge is ther ef ore t o m anage the sect or  more ef fi ci ent ly,  r em ove m any of the dist or ti ons, and i n

so doing, address the associat ed envi ronm ent al  degr adati on. 

A new poli cy and legal  f r am ewor k m ust  address these obj ect ives: 

 t he pol l ut er  must  pay (gold panners must  pay for  envi ronm ent al  degr adat i on caused); 

 gol d panners must  work wi thin the law ( ei t her exi st ing or am ended laws); 

 panni ng must  be m oni tored and existi ng/ new regul ati ons enf or ced;

 panni ng si tes m ust be rehabil it ated to speci fi c standar ds agr eed to by al l part i es;

 panners must  be encour aged to work i n l ar ger  groups or co- ops because: 

 t hey can pool  their  money and buy si m pl e,  but mor e ef fi cient  technol ogy to extr act  more

gol d;  t hey coul d al so pay m or e for  a mi ni ng perm i t, 

 bet ter technology wi ll  al low them to extr act  mor e gol d per  t onne and increase gross

i ncom es,  and

 i ncreased incom e can t hen provi de resources for bet ter rehabi li tati on of  panning sit es. 
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T he r evi sed legal  and pol icy fr amewor k di scussed by stakehol der s includes t he f oll owi ng poi nts:

a) Del egat e t he legal aut hor it y for  issuing panni ng perm it s t o local  governm ent,  in t own counci ls

who are in the ar ea and mor e fam il iar  wit h local  condit i ons,  people,  etc.   The local 

gover nm ent  woul d keep par t of  the per mi t fee in ret ur n for  carr yi ng out monit or i ng and

enf or cem ent act ivit i es.

b) I ncrease the perm it  cost  to $500 or mor e to encourage panners to work in lar ger  groups and

weed out  inef fi ci ent  “lone” oper at or s.  T hi s wil l  encour age mor e of  a sm all  busi ness cult ur e

r at her than a cul tur e of  expl oi t at ion.

c) P ar t of  the per mi t fee woul d be held as a damage deposi t  agai nst fut ur e rehabil i tati on of  thei r

claim  si te.  If  panners rehabil it at e thei r si te up to given st andar ds, they would get the deposi t

por ti on of  t hei r per mi t fee r ef unded. 

d) I f the group di d not  com plete the rehabil it ati on,  t he deposi t would be used by local 

gover nm ent  t o pay f or rehabil it ati on. 

e) T he other "non- deposit " por ti on of  the perm i t fee would be used to suppor t incr eased

m onit or i ng and enfor cement by desi gnated agencies. This pr ovi des a revenue- earni ng

i ncenti ve by local gover nment  t o enf orce laws and r egul ati ons.

f) A per mi t  regi st rati on system would be kept on a provi nci al -l evel com puter  system  to track

per mi t hol der s and their  cl ai m status.  P er m it  holder s who fail ed to fol l ow gui del ines and

r egul at i ons would not be al lowed to acqui re a new per mi t  in any area for  a speci fi c tim e

per iod. 

g) P er mi t hol der s woul d be grant ed a longer st r et ch of  river to al low mor e stabi li t y and make the

i nvestm ent  in sim pl e technology such as a pump and sl ui ce- box wor thwhi le.   The panners

could work t he cl ai m  t hor oughly for a l onger  t im e, incr easing gol d recovery.
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h) T he Depart ment of  Natural  Resour ces would develop clear  guideli nes for  panning operat ions,

and standards of rehabil i tati on. 

i) Dem onst r at ions of  new technol ogy woul d be organised by the Mi nistr y of Mi nes, Uni versi ty

of Zi mbabwe and the Sm al l -S cale Mi ni ng Associati on to im pr ove mining eff i ci ency.  Ther e

are two pr oj ect s pr esent l y ongoi ng, whi ch coul d be used as exam pl es and for  trai ni ng both

panners and monit or i ng agenci es. 

j) L egal  market i ng of gol d would be impr oved by havi ng off i ci al  agents oper ate on sit e to

eli mi nat e the roving deal er s and all ow panners to receive a higher  pri ce;  thei r hi gher incom es

wil l al so al l ow them  to install  bett er water  and sani tat ion facil it i es.  The Reser ve Bank woul d

l icence more inst it uti ons t o act  as off icial  agents t o pur chase gol d.

From 1995 to present, many of these policy ideas have been developed further and implemented

with key stakeholders.  The present situation is far from perfect in some areas.  However, in

other areas, local councils, in co-operation with many other agencies, have worked hard to

regulate small-scale mining activity with impressive results.
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CASE STUDY 2: Degradation of a Fishery, the Example of Lake George13

a) Introduction

Lake George occupies a small shallow depression on the western arm of the Rift Valley

formation in Uganda. It has a surface area of 250 square kilometres. To the north, it is flanked by

the Rwenzori mountain range, which tower some 5000 metres above sea level with peaks that are

permanently snow-capped, and a papyrus swamp that stretches 15 kilometres from the shore of

the lake (Kazoora 1999). The lake does not exceed three metres in depth and is filled with deep

mud consisting mainly of dead algae.  Its open water is generally uninterrupted.

The Equator passes right through the lake, giving it very unique features. For example, its mean

incident solar energy is about 1970 joules per square centimetre with only minor variations. The

mean air temperature is always equitable throughout the year. There are two dry seasons in

Uganda whose impact on the lake is cancelled by the runoff from the Rwenzori mountains,

which create a continuous flow through the lake. The flow results in an annual flushing rate

equivalent to 2.8 times the volume of the lake and a mean retention time of 4.3 months. Mt.

Rwenzori contributes nearly 60 percent of the lake’s water inflow. This flushing process sustains

the supply of primary nutrients and promotes continuous productivity.

Given this setting, mixing of nutrients at the lake is a daily affair, providing the lake with a very

rich chemistry. The nutrients run down from the Rwenzori mountains through the swamps. There

are also hippos that feed on the shores and deposit dug into the lake, creating a mechanism

through which, the organic matter in the form of vegetation is transferred from the dry land to

fertilise the lake.

b) Lake George’s Natural Resource Base

Lake George supports an enormous crop of algae that thrives on the internal recycling of

nutrients. The result is a permanently dense population of phytoplankton, of which the blue algae

is a major component.  It is estimated that phtytoplankton account for 95 percent of the biomass

                                                  
13 Author: Professor Peter Kimuyu, Acting Executive Director, Institute of Policy Analysis and Research Nairobi,
Kenya
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in the open water (Kazoora 1999). The growth of phytoplankton is enhanced by excreta from

hippos14. Plankton provide food for other aquatic life such as fish.

Under the Convention on Wetlands of International Importance especially ‘waterfowl habitats’,

the wetland north of Lake George was designated as a special site because it supports rare,

vulnerable or endangered species and maintains ecological and generic diversity. The site was

also recognised as a habitat for plants and animals during a critical stage in their biological

cycles and to have endemic animal and plant communities and species.

The lake’s wetlands are also a habitat for juvenile fish. There are eight families of 32 fish species

in the lake. Of these species, 17 belong to the haplochromines group and 16 species of the

haplochromis type are endemic to the lake basin. The lake is considered one of the most

productive lakes in the world with a fish biomass of 23.3 ± 5.6 tonnes per square kilometre and a

population density of 47000 - 55000 fish per hectare. A recent fish stock assessment reported in

Kazoora (1999) showed that haplochromines account for more than one, half and leucostictus

about a third of the fish population in the lake. Other important varieties include niloticus and

aethiopicus.

c) Biological and Economic Characteristics of Fisheries

Fisheries are renewable in the sense that their stock can be replenished. However, their

renewability critically depends on the quality of management that they are subjected to. Poor

management makes the resources prone to depletion. The growth of the population of such

resources depend on the size of the population, which can be drawn down to a point where a

species is driven to extinction (Tietenberg 1992).

Fisheries are also interactive resources since the size of the fishery stock is determined jointly by

actions taken by society as well as by biological characteristic of the species. Because of the

interactive attribute of fisheries, human activity determines their availability over time. In other

                                                  
14 Estimates suggest that a hippo can introduce 2.48- 5.46 kilograms of fecal material daily. The high level of
primary productivity in the form of rich blooms of phytoplankton in the lake is credited to this daily infusion of
organic matter.
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words, this availability is purely a natural outcome, giving rise to the concept of optimal use rate

through time and inter-generationally.

A biological model quoted in the literature (Tietenberg 1992) demonstrates the existence of a

functional relationship between the growth of fish population and the size of the population15

(Figure 1). According to the biological model, a range of fish population (denoted by F1 and F*)

exists in which growth in fish stock increases with the fish population, and another range (F* and

F3) in which the growth in fish stock declines as the population of fish increases. F3 is referred to

as the natural equilibrium point, denoting the population of fish that would exist, given the

biological characteristics and in the absence of external influence. This represents the point at

which any reduction in the stock resulting from an interplay of such factors as out-migration or

mortality would be off-set by increases in stock resulting from growth in the remaining stock, in-

migration, and new birth.

This natural equilibrium population is stable and therefore tends to persist. It is stable because

disturbances are followed by a restoration of the population. F1, on the other hand, represents the

level of fish population below which population growth is negative. Unlike F3, this minimum is

unstable: any disturbance is not followed by a restoration, on the contrary, could lead to

extinction.

                                                  
15 The model is an average model in the sense that it abstracts from important considerations such as the impact of
the age structure and water temperature on the fish population. The model is therefore a long term one.
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Figure 1: Relationship between growth and population of fish stock

Fish stock
growth

G (F*)

G(F2)

                                                                                                             Fish stock
                       F1                     F*          F2        F3

Source: Adopted from Tietenberg (1992).

Fish catch levels represent sustainable yields when they are equal to the growth rate of the fish

population. This is because in theory, they can be maintained in perpetuity. Given the biological

characteristics, as long as the population remains constant, so does the growth rate and therefore

the catch. F* is biologically the maximum sustainable yield population, since it is the population

yielding maximum growth. The yield corresponding to such maximum growth rate is also the

maximum sustainable yield or the largest catch that can be perpetually sustained. For this reason,

G(F*) is the maximum sustainable yield.

But there is a difference between such maximum sustainable yield and economically efficient

sustainable yield, since the later has to take costs and benefits into account. An efficient (or

optimal) sustainable yield is a fish catch level, which produces the largest net benefit. Assuming

that; 1) the price of fish is constant and is independent of the amount sold; 2) the marginal cost of

a unit of fishing effort is constant, and; 3) the amount of fish caught per unit of effort is

proportional to the size of the population of fish, then the revenues and costs of fishing can be

viewed as functions of fishing effort measured through a convenient metric16.  If fishing effort is

sustained, point Em is reached beyond which any further effort leads to a reduction in the

sustainable catch (Figure 2). The net benefit is the difference between revenues and costs. E*

represents the efficient level of effort, shown as the level at which the difference between

                                                  
16 Tietenberg (1992) suggests that fishing effort can be measured in hours of fishing and vessels years.
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revenues and costs is maximised. It is also the level of effort for which the marginal revenue

equals the marginal cost.

Higher levels of effort are inefficient because the value of the additional fish caught falls short of

the extra cost associated with the extra catch. Lower levels of effort are also inefficient because

at such levels, profitable opportunities are forgone.  The maximum sustainable yield is therefore

efficient only if the marginal cost of additional effort is zero. This is because the marginal benefit

at the maximum sustainable yield is itself equal to zero.

Figure 2: Efficient sustainable fish yield

Benefits and
Costs of
Fishing
Effort
                                                                         Total Costs
      R(E*)

                                                                                                     Benefits

    C(E*)

                                                                                                        Fishing Effort
                                                        E*       Em              Ec

Source: Adopted from Tietenberg (1992).

Unrestricted access to a fishery creates intergenerational and contemporaneous externalities. The

first of these externalities is borne by future generations since open access leads to over-fishing,

which in turn reduces fish stock and future profits. The second externality, on the other hand, is

borne by the contemporary generation when it over-commits resources to fishing, and therefore

earns a low rate of return on effort. Due to unrestricted access, many fishermen end up accessing

the fishery, so that the property rights over the fish can not be efficiently defined. Efficiency
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requires that each fishing vessel that represents fishing effort should earn profits equal to its

share of scarcity rents. Such rents, however, serve as baits for new fishermen, who increase the

costs of fishing and dissipate the rents. Given unrestricted access, fishermen can expand effort

beyond that which maximises benefits from the fishery, reducing profits from the fishery but not

necessarily to the individual fishermen. Under this property rights arrangement, each individual

fisherman has an incentive to increase fishing efforts up to the point of zero profits.

When a resource owner has exclusive property rights, it is possible to balance use value and asset

value. With open access, exclusivity is not possible and it is perfectly rational for the fishermen

to concentrate on use value at the expense of asset value, since it is not possible for such

fishermen to fully appropriate asset values. One outcome of this strategy is dissipation of all

scarcity rent. Free access therefore leads to exploitation of resources in ways that violate the

sustainability and efficiency criteria.   Property rights are a critical element in fisheries

management.

d) Falling Catch from Lake George

Theoretical analysis suggests that the maximum sustainable fish yield from lake George is 3000-

5000 tonnes per annum, which compares with an actual, 39 year average of 3171 ±109317. The

catch from the lake has been declining since 1970. In 1975, fish catch from the lake was about

4000 metric tonnes but dropped to about 1500 in the early 1990s. Furthermore, the weight of the

fish has been also declining. Evidence shows that the average weight of oreochromis niloticus

(commonly known as tilapia), which accounted for 80 percent of the commercial species, fell

from 0.90 kilogrammes per fish in 1950 to 0.60 kgs in 1970 and 0.30 kg in 1998 (Kazoora 1999).

In other words, the tilapia caught from Lake George in 1998 were only a third the average size of

those caught in 1950. There are other structural changes in the lake’s fishery, the dominance of

tilapia in commercial fish declining from 80 percent in 1963 to 56 percent in 1980 and 39

percent in 1998. In other words, the lake’s fishery has been gradually degraded.

                                                  
17 This annual yield, reported in Kazoora (1999), represents a sustainable yield ranging from 2085 to 4271
corresponding to E* in figure 2.
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Why this extent of degradation? Open access to the lake’s fishery is probably the most important

cause since such access has resulted in extensive illegal fishing. The property rights over the

fishery are not well defined, creating an outright market failure. Since the fishing villages are

contiguous with Queen Elizabeth National Park, land tenure and access to fishery resources in

the lake are interwoven. This is because Park laws limit activities of households living in the

fishing villages18. It is therefore not easy to clearly define property rights over the lake’s fisheries

in ways consistent with the natural boundaries of the ecological system without developing

spatial congruence to align household decisions with ecological interactions.

The Fish Act of 1964 brought the waters within the gazetted National Parks under specific

schedules. Other areas within the lake are not subject to such schedules.  According to the Fish

Act, 145 fishing licences were issued, one licence per fishing canoe. Each licence holder is also

allowed 10 nets per canoe, implying 10 nets per licence. The legal size of such nets is 5 inches,

and only 100 hooks of gauge 7 are allowed for every long line. All licences are personal to the

holder, and are neither transferable nor assignable. Residents are rewarded for reporting any

violation and there are fines for such violation19. Fishing licences therefore give holders primary

right of access the fishery resources.

A physical count done in 1997 revealed that there were 550 fishing canoes plying the lake, three

times the licensed the licensed number. There is active informal secondary market for fishing

licences in the fishing villages and illegal fishing is common. The incidence of licence leasing is

high and enjoys unofficial, corruption-related support from some Fisheries Department’s

personnel. Although night fishing is illegal, most fishing takes place at night to permit

transportation and marketing during the day. There is also evidence of use of meshes that are half

the legal size, which catch not only the smaller haplochromines variety but also immature fish of

other varieties. Although the guidelines related to mesh sizes and hooks are clear, there is an

obvious implementation failure. Fishing in the lake is also not guided the true value of fish to

Ugandan, present and future. The Fish Act is out of step with developments in the fishery, and

most of its provisions have become avenues for rent extraction. Although actual figures are not

                                                  
18 Livestock keeping, for example, is not allowed within the park.
19 According to Kazoora (1999), the fines are, however, less than US$ 1.
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available, the Fishery Department is under-funded and lacks the necessary capacity to enforce

fishing regulations. There is therefore an implementation failure.

Although the Fishing Act guides the management of fishery resources in Lake George, the

specific ministries responsible for the application of the act have been changing. Also, there is no

clear framework for harmonising the roles of fishing village organisations, government

departments and various districts sharing the resources of the lake. Local and cross-border

markets for fish from the lake are extant. Unfortunately, some of the trade is in immature fish,

and there does not seem to be mechanisms for internalising the full costs of use of the fishery.
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