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Abstract

Fecycling oparatons have becoma one of the primary smatagies for waste management, worldwide,
Espectally, recycling operations are viewed as ameong the most effective rechuigues for reducing the
amaunt of nnmicipal solid waste dispocad an landfll sitss Botswana’s emviranmentz] polisy oo racy-
cling stipulates, among others, that all waste mansgemeant suthorites should provide tnformaton on
tlea claz=ificarion and quanntizs of conmalled wasts tarzetad for racyeling. This paper, tharafore, svami-
mzes the extent o which recycling operatons in Bomswana have either been conductad in compliance
with or in vislation of somie major epvirornantal raquirsments 25 enunstated on stanery mwidalinss,
Comparibiliny berwesn envirommental policzes on recycling and acneal practice is evalmated focusing
o twe companias (Damizea trading aed Basywzes Tissme) imeslved in racyeling aparxrion. Dats frem
the two companies iz complementad by one colleced from the Gaborone landfill site. Finally, this
study disenszes on the rale plaved by warisws stakehaldars in polizy farmulaner and naplansentation
writh particular emphasis being placed oo a select onmber of now-govermmenta] erganisations (NG00,
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1. Intraduction

The ever-izcreasmg volumes of waste produced by modem seoieties have necessitated
the introduction of several waste management svstems to minimise the ensuing negative
impact of those activities onthe ecosvsten. In spite of the existence of numerous tachmiques
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of waste management, the landfill system remams the principal methed, for dispesing waste
in many countries, incloding the developed nations. Estimates m the UK, for example,
indicates that about 120 million tonnes of controllad waste 13 deposited with landfills sitas
eachyear. This include 90% ef household waste, B3% of commercial waste, 83% ofthe waste
from constmuction and demelition, and 73% of mdustal waste (Williams, 1998). Available
evidence also indicates that many landfill sites mn the UK are approximately located in terms
of ecological and hydrogeclogical factors conditions. As a direct result, many sites bensfit
from natural clay liming which helps contain the potentially polluting liguids formed within
the landfill, thus, considerably reducing the engineermg costs in most sites in the UK Ttis
alse noted that, many sites emplov old quamies as a measure to increasa land reclam:tion
process (Guidance note 52 5,02, 1996). However, operators are still required to comaply
with relevant UK emvironmental law. All the above cbssrvations are believed to mflusnce
relatively high use of landfill method m the UK.

Tha landfll methad may lnnk athactive in the TTE comtaxt Warartheleas the simatian iz
different in other Evropean countries, mcludmg Germany, Sweden, and Denmeark. The wse of
altarnatrve methods, meluding recyeling andwaste-to-snergy schemes arereceiving positive
aftantion in these countries. This 13 due to the growing shortage of landfill space and as a
mezsure toraduce the emvironmental impact associated with landfill sites, including mathane
leakage, and groumdwater contamination. However, it should be stressed that success of
sthemes, such as recyelmz and waste-to-enargy depends on strong environmentzl policias
that support a sound approach towards integrated wasts management system.

For example, in Germany, the lezislation makes the recovery of ensrgy from waste-to-
energy facilities a lagal oblization in simafions where there 15 an on-site use for heat or
sieam or where electricity gensration would be meors than 0.5 Mwe (Jahnke, 1592].

It should be stressed that the preblem of shortage of land reserved for landfll sites 15 not
oaly an acute concern in meost developed coumities, but it 1= alse a major concemn In some
of the developing countries particularly in commtriss with fast growing economies, such as
Eotswana. For example, in Botswana, wastz management authorities have announced the
construetion of 2 regional landfill site located approxmately 35 km west of Gaborons, the
comntry’s largest citv. The choice of the location 15 driven by shortage of land reserved for
landfill sites. The location of the propesed landfill site contrasts with the existing landfil] site
that iz locatad approximately 4 km from the city centre. The distance of 35 km mentionad
above suppeorts the fact that there 15 2 growing shortage of landfll sites close to area of solid
waste generation m most parts of the world

It should also be noted that the location of the preposed regional landfll site is driven by
the fact that the existing landfll site commeissioned m 1992, 1= due for closurs 2 years before
its design hife span. The early closurs 1s due to the fact that from 2001, this site started to
recerve mumicipal solid waste from Tlokweng and Mogoditshane Villages. These villagas
are the only villages elose to the Gaborone city with population of 21 000 and 32 000 people,
respectively (Govemment Statisties, 20017, All thess lead to the conclusion that waste from
thesa two areas has resulted in a significant merease in the volume of municipal solid waste
deposited at Gaborone landfll site, since 2001, It should be fiurther hughlighted that prier to
2001, many waste management authorities, inclnding Tlekweng and Mogoditshane were
using barrow pits which are ereated during road constiuction for miming so1l. The legisl:tion
now allows only construction and demelitizn waste to be deposited using barrow pis as
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a2 way of increasing land reclamation. As a dwset result, waste from these two arsas i
deposited at Gaborone landfill site.

E:timates indicate that each persen, worldwids, 1s expected to generate 900 kg of waste
per year. Howsver, recent increases n envirormentzl awareness and recycling schemes:
haveresulted in an observed rate of waste generation at just over 730 kg per person per vear
(Swithenbank ot al., 1999). Although the relative closeness of the existng landfill site tc
source of waste appears econemical vizble in terms of collection and transportation costs, 1t
location 15 also belisved to pose negative environmental impacts, including notse pollutior
and objecticnable odowr particularly to the neizhbourhocd. Regardmg transportation and
colletion costs the present investigation revealed that a 19m” refuse compactor used by
the Caborons waste authority covers approximztely 1700 km per month and uses 13001 of
dizsel fusl. Based on these values, it 15 claar that the use of the proposed landfill sites will
merease the transportation and cellection cost.

Whth reference to the newly proposed repional landfill site and the recent inerease w
envionmentz] awarensss and recycling programmes, the challangs to waste management
autherities 1s to ensure that the two 1ssues of recveling and envircmmental awareness pro-
gramumes ale given posittve support to facilitate a proportionate veolume of waste depositec
with the proposad landfill site. The appreach would alse ensure extended life span of the
landfll site. All these could be achieved through effactive mplementation of recycling
waste management policy plan by waste management authorties.

This paper exammes the Botswana govermrent’s environmental racyeling waste man-
agement policy plan and then implementation strategies. The paper also considers the rels
of nen-governmental crzamisations (INGE0:) and other stakeheolders towards the rapid de-
velopment of recycling programmes in Botswaza.

1. Eavironmental policy in Botswana

Tke environmental protection system m Botwana 15 still at its mfancy stage. In 1997
the introduction of the first Guidelines for the Disposal of Waste using the Landfill method
was mtroduced. The 1998 “Botswana’s Strategy for Waste Management™ introduced the
concept of “waste management hisrarchy” and created the Department of Samitation and
Wastz Management (D5Wh) within the Mimsty of Local Government, Lands and Housing
to provide policy divection for effective development and manazement of waste. The firs:
Wastz Management Act was introduced in 1998, brnging together the DEWM and the
waste regulation fimetions, which are camied out by local autherities.

Tke main vision of the waste management anthority is to mimimise waste, pravent pol-
hutton, and promote efficiency in waste management and sncourage recveling and reuss
programmes to ensure sustaimable local econcncy. The vision focuses on developing a sus-
tainarle commumty. On the basis of the zbove, the solid waste hierarchy, with its asseciatec
gozl: of protecting the zir, land, water, and other natural rescurces and public health -
cential to attaiming the objectives of sustamabilify and solid waste managemeant.

To bring the vision closer to reality, the waste management authonty 13 working toward:
thres spacific goals, which represent elements of the vision of sustanability. These are a:
follows:
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+ To manage waste in a manner that will best protect the environment and public health as
well 25 consarve natural resources.

» Tomanagewaste m anintegrated manner which is in accord with the hievarehical strueture
of reducing the velume of waste chammelled towards landfll sites, and whese principal
focus 13 maximismg recyeling, reuse and source separation of recyclable waste.

¢ To manage waste In a cost-effective manner that maximizes emironmental benefits and
minireize long-term fAnancial habahiy for taxpayers.

# To aclueve the zbove set zoals, government has promulzated environmentzl policies,
which are organised around thres zeals and put more emphasiz on the followms 1zsues
with regard to waste recyeling.

# That each local authonty shall prepare, as part of 1ts local management plan, a waste
racyeling plan with respect to controlled waste in its catchment area. The plan is expected
to inchude the following miormation:

1. Classification and quantty of controllad waste that could be recyeled and would not
be mecluded in the waste collection and dispesal chain of the area in question.
u. Implications that the recyching plan would have on the waste management sarvice
providad by the local authority.
1. Techmical, orgamdzation and finanmeial mitatives the local awthenty will provide to
encourage recveling.
. Estimated costs or savings attributable fo the methods of dealing with waste m the
manner provided by the plan.
v. Possibility of retuming waste materials to the manufacturing stream in order fo confrel
pellution, conserve resources and prevent harm to hman, ammal or plant Life (Aet,

1998).

Tha Waste Manazement Act of 1998, requires local authorities to complete and sub-
it @ recycling plan to the Director of DEWM for approval. Following approval, and
also as a means to stimulate rapid development of recveling industry in the country, 1t
becomes the prerogative of mdmidual local anthorities to ensure adequate publicity and
affactive mplementation of the plan m their respective areas. The Act (1998) firther
states that a local awtherity mav make ammangements with any waste management in-
dustry in the private sector to carnry out recveling process, develop waste-to-snergy sys-
tems, to collact and dispese of contrelled waste or to either collect or dispose of such
waste.

Whale the government has formulated a relatively well-balanced mix of speciic zoals to
stimulate rapid development of the recyveling industry and to reduce the volume of municipal
solid waste disposed at landfill sites, there are senious challenges, facing the introduction of
recveling plans in Botswana. The major challenge appears to stem from the fact that many
landfill sites in Botswana are not equipped with landfill weigh bridges particularly those
wlhich are located in district counals, meluding Molepelole village town with an estimated
population of 62 000 (Government Statistics, 20017, It should be stressed that in the willage
towns, it is also forecast that only 0% of the household receive a collection servics, while
in small villages with an estimated population of about 6000, the value falls to about T%.
In a situation where the population 15 below 8000, thare 15 no collaction serice (Botswana
Stratezy for Waste Management, 1998).
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The above observations manifest that it 15 difieult for many loeal authorities to prepare
raliable daza with regard to the classification and quantities of recyelable mateials found m
munteipal solid waste stream. As 2 result, the govermnment ambition o implement recycling
plans 15 sfll a far erv. This obeervation 1s reinforced by observations from interviews with
waste manigement personuel at local authority level, which revealad that nothing 15 n placs
to prepars the recveling plan. The mnterviews al:o revealsd that other problems, including
shortage of qualified personnel and budgetory constaints appears fo contribute to the dalay
minfreduction and implementtion of the required recyveling plan (DML D]eri]we}.] Dazpita
the above chatacles, there aze recycling promrenumes, whoich are cammied out by private
olganizatiens as deseribed in 3ection 3, below.

3. Current status of recycling activities in Borswana

Avzilahle pridence revezls that thera are no reeyeling plans in Batmwana WMnst of Taeal
recyeling companies are only invelved in collsction of recyeling materials, which are later
exported te other counfiies, meluding South Afiica and Zimbzbwe. The major recycling
programme meludes collection of metal seraps from metor velueles, metal seraps from bev-
erage and praserved cans, andwaste paper. Colleztion of serap metals from motor velueles,
beverage and praserved cans and wasta paper appears to have been munning for more thaa 20
vears. In fact, m 1983, 3 company based in Gaborone knows as Pyramid Heldings, started
waste papa collection in Gaborone city, Francistown city and Lobatsa town. However, thers
13 no reliakle data relating to waste paper collected during the first 14 vears. In fact, the first
government report on recyeling of paper was m 1998, The raport revealed that the level of
recyeling of paper was estimated to be 5600 tonmes (Waste Management Feport, 1993

The success that cellecticns of beverage and preserved cans, and metzal scraps from
vehicles have attained appear to be relatrvely better when compared to the collaction of
waste papel. The success appaars 1o stem from the fact that the twe streams are receiving
positive support from the public and other stakeholders. For example, Collect-A-Can, a
local company based in Gaberons city encourages private entrepraneurs, charity groups,
public schaols and environmental associations to collect cans for whoch the compamy 1=
paving “uthity’s avoided cost”. In this context, the uiility’'s avoidad cost rafers to the overall
disposzal cost wlhich local autkority would pay if it were to use another altsmmative method,
such as landhll method. The company then enport all the collected cans to South MAddea
for complets recyeling processing becanse of the reasons mentioned earlier in the first
paragraph of Section 3.

The datz in Fig. 1 shows the quantity of the projected, generated ind recoversd beverage
and preserved metal cans from 1996 to 2005, It should be noted that the data from 2004
to 2005 as shown m Fig. 1 15 a predicted data. Considering this data, it can be ssen that
the recovery rate remains nearly constant partiewlarly from the year 2001, All these l=ad to
the conclhusion that the recyelmg industiy is relatreely slow mn terms of development. The
results alse remfores failure to develop and implement recyeling gozls. The authors belisva

! DM, Olerlwa, Gaborons Landsill Site Manager
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Fig. 1. Generated and recovered can scrap. Sounce: Govemment of Botswana (1994) Fepon o, NCS/GTZ 6/04.

that the introduction and implementation of recveling plans would increase the recovery
rate.

Becvelmg of scrap metals from vehicles 15 also an area, which has recovery potential
when compared with cans cellection activities. The datamnFig. 2 shows an increased quantity
with time, althougzh there are variations, which may be hinked to a mumber of read accidents.
This assumption 15 based on the fact that there has been sizmficant increase in rood vehiclas
in our roads for the past 10 vears. In fact, estimates mdicate that in 1996, 107 000 vehiclas
ware ragistared in Botswana. The value 15 expected to increase by 26% by the end of 2004
(Govermnment Faport Mo, NOS/GTZ 6/96). It should be noted that sevap metal from vehiclas
originate from car breakers who often buy car wrecks and remove valuable parts to s2ll as
spares. It is also noted that some serap collectors and dezlers collect and oads the different
metals particularly the Al Cu, Pb and Zn components. However, the data for these metals

iz not traceable.

1986 1997 1898 1599 000 2001 2002 2003 2004 005 2006
Tima [years)

Fiz. 1. Scrap mesal from vehicles. Source: Government of Botswana {1996) Report Mo, NCS/\GTE 694
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In Botswanz, mlike in many other countries, including the UK, waste from construction
and demolition 15 not recveled. A relatively lugh proportion is illegal dumped in the cutskut
of the cities and towns. The recveling of waste papeer, unlike the recveling of cans and metal
seraps from metor vehicles, have net been recelwing positive support during the past 14
vears as mentioned sarlisr, This 15 indicated by msigmficant numbers of small compantes
mvolved in the collection activities as indicated in Section 4. It should be explained at the
cnsat that the present investigation 15 focusing om the stams of recyeling of waste paper
m Botswana dus fo relatively low take-off despite high volume of waste paper found m
munteipal selid waste stream.

To assess the status ofrecveling of waste paper in Botswana two private companies, which
are mvolved in collection and recyeling relatively small quantities of packaging matenzls
were selected as case studies for the present study. The companies n gquestion include, the
Dumatan Tradmg Company formally known as Pyramid Heldings and the Botswana Tizsue.
The two are located in Gaborone city. Datz from the two companies 15 complemented by the
data collected from the Gaberons landfill site. The data collected from the existing landfll
site is meant to highlight the level of recvelable nraterials depesited at it.

3.1, Levels of vecyclable waste removed from Gaborone landfill site

It should be notad that bafore Septembar 2002, there was no record on the composition
of the waste deposited at Gaborone landfill site. In fact, the only available data was on
the quantity of waste deposited rather than on the composttion. Despite the availability of
data on the quantity, the data were estimates based on a ons-menth record. For example, m
1984, the total amount of waste deposited at Gaborone landfill site was estimated at 151 000
tonnes/year (Botswana's Strategy for Waste Management, 1998). Thus data was based on
Maw 1996, record only. As has been pomnted cuf in Section 2, the first significant move
came in September 2002, when the recording of the compesition of racyelable matenzls
ramoved from mmmieipal solid waste stream by fewr individuzls was imtiated. The recording
did not continue to the next month becausea of the reason already stated above. As 2 result,
Fiz. 3 shows quantity of recyelable matenials remmoved from mumdeipal solid waste stream
at Gaborone landfll site m September 2002,

Therecyelable materials removed from nmicipal solid waste stream at Gaborone landfll
sites is dens by mdividuzls. Fig. 3 shows that wasts paper; aluminim cans, and secrap
meatal are subject to a relatively high proportion of removal rate. The present investization
ravealed that fyres, which onginate mostly from tvie services companies, are transported
to Zimbabwe by faw individuzls for reuse. The removzl of relatively high volume of waste
paper appears to be driven by the payment made by the recyeling companies m South Afiica
(5A). Depending upon the quality of waste paper, payments are made as given in Table 1.

Although the data presented in Fiz. 3 was only available for Gaborons landfll site, it
can be assumed that such data reflect the practical situation found in the rest of the landfll
sites in Botswana partieularly i cities and towns. Based on this assumption and partienlarly
cn the results in Fiz. 3, it mav be concluded that there is a considerable amount of recy-
clable waste deposited in landfill sites in Botswama. In fact, the total amount of recyelable
materials removed few individuals from mumdeipal selid waste stream at Gaborone landfll
site durmg September 2002, zlone was approximarely 53 tonnes. This suggests that if waste
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Fig 3. Cuantify of recyclable materials removed fromy muanicipal solid wasee at Gaborons landfll site during
September 2002,

management authorities could comply with the required recyelmg plans and develop propar
zmdance notes on remaoval of recyelable maternials at landfll sites, the approach could boost
the development of racyeling industry on a large-seale in Botswana. Sections 3.1 1and 3.1.2
focus on two companies, which are mvolved mn the collection of waste paper as mentionad
sarlier.

3.1.1. Dumatan Trading Company (Bry) Led.

This section considers the situation at Dumatau Trading Company. This company is
located in Gabeorone city and started collecting recyclable materials i 2000, It should be
strassed that Pyvramid Holdings, a company based in Gaborone that is currently imvelved
in the mannfacturing of paper bags, was also mvolved in the collection of recycled paper.
However, since 2000, 1tz Heense for recveling activities was seld to a company called
Dumatau Tradmg Company. As a result, no data 15 available on the quantity of wasts paper
collected bafore 2000,

The data was collected through questionnaires and formal mterviews. The nwvestization
revealed that Dumatau Trading Company alse cellects waste material, mcluding paper,
clear plastic and polystyrene. However, all the collectad matenals are cansported to Zim-
babwe and the Eepublic of South Africa for recyeling processes for the reason mentioned

Table L

The price of wasta papers in South Africa

Fapsr fype Description Cost'tionne in 5A currency
White Pure white paper, mainly production waste E. #00Vtonne to B. 1000/ tonne
Super mix White, pastzl colovred paper fom offices E. 6i50/tonne

Econo mix IWewsprint and magazinss E. 200Vronne

Mmed paper Papers too difficult to som E. 100Vtonne

Source: Grovernment of Botswana (1998) Repart Mo, 30
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earlier. The mvestization revealed that in 2001 and 2002, the company collected 4830 and
5400 tonnes of recyclable waste, respectively. It should be noted that, since, there 15 no
system in place to support the recycling programmes, the quantity of waste papers collected
by recveling compameas 15 likely to vary from tme to ttme. Thos brings several questions,
meluding the procadures for enforemg the overall pohicy goals.

3.1.2. Borwana Iizzue Company (Prv) Lid.

Botswana Tizsue Company also located in the same cify, started operating m 2000, It
actvities melude collachion of recyelable matenzls, meluding paper’cardboard and clear
plastics. Like Dumatan Tradmg Company, this company alse dansports all its recyelabls
material to South Africa. However, a ralatively smazll propeortion of it 1s processed mte
raw materizl for tissue. The processad tissue raw matenial is then fransported back mto the
country znd used by Botswana Tissue Company for manufacturning soft paper.

Though the company started collecting recyelable material m 2000, the investization
revealed that during the same vears, the company collected only 400 tonmes of waste. How-
ever, in 2001, the compamy collaeted appreceimately 5000 tonnes of recvelabls waste. Based
on the data from the above fwo companies and particularly on the fact that the recycling
policy goals have not been introduced and implemented, the present approach on remov-
g racyclable materials Som mumeipal solid waste stream 15 unlikely to bring the rapid
development of recycling industiy in Botswana. Despite the failure to comply with Wasts
Management Act of 1998, some non-governmental organisations are actively mvolved m
envivonmentzl 13ses. This 1z covered in Section 4.

4. The role of non-governmental organization

Several mon-governmental orgamsations (MGOs), meludmz Foresty Asseciation of
Botswana, Emvironmental Hentage Foundation of Beotswana, Permaeuture Trast of
Botswana, Semarelang Tikeologe (Envirenment Watch Botswana), among others, are m-
volved with envivonmental issues in the country. Although most of the NG0s are actively
mvolved in issnes of concems to the smvironment and utilization of natural rescwrces ina
sustainzble manner, it should be stressed from out set that Environment Watch Botswana
15 the only NGO which 1= effectively mvolved in waste management issues, including re-
cveling operations. As a result, Emvironment Watch Botswana was selected as part of the
case study of the present investigation. Since its foundmg m 1993, the Emvironment Watch
Botswana has been operating a recyeling drop-off centre at its office m Gaborone. Labelled
containers for glass, paper, plastics and cans are providad for the public to drop-in their
recyelzbles, which ave then collected by the respective recyelmz companies. The mamn ob-
stacla to the utilisation of such facilities appears to be the long distance nwolved between
the commumnities and the said fav::i]itLes. However, the o1ganization alse intends te introduce
these facilities m shopping centres. = It is expected that such an approach can mmecreass the
amoumt of recvelable materials removed from municipal solid waste stream and encour-

# L L. Hemoeng, Manager Emvironmen: warch Botswana,
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ages separatiom at scurce. Thus, such an zppreach may boost the economic basze for the
developrment of larze-seals raeveling oparations m Botswana

Aiming largely at stimmlating levels of recycling m Botswana, this organisation 15 ope1-
ating 2 “green shop™ which sells preducts manufactured from waste matenals particwlarly
plastics. The objective is o create a stable market for small groups and individuals whe are
currently imvelved in recvelingreuse activities. The approach appears to benefit both the
environnzent and the individuals particularly these whe are wvolved imrecycling operations.

£, Conclusion and recommendations

This paper has exammead the level ef recycling operations in Betswana. In particular, the
study identified the mamn obstacles to the rapid development of this industy that result in
lowr level of recyeling activities mn Botswana. It can be concluded, om the basiz of the fact
that the proposed regional landfill site will be located appromimately 3 5 ko from Gaborone
city that the use of regional landfll site will sull place huge udgetary consgaints on lecal
authorities.

The main hardast will presant themsalves in the form of significant use of fue] energy
and generation of pollutants dermved from the combumstion of diesel Snel

Therefore, to raduce the use of fuel enargy and the emironmental burden, it 15 proposed
that waste management authorities should consider mvolving the following three related
actions:

1. Sazresation of vraste atwasts dapots and trads pramizas,
i. Ballimg of recvelable materials a2t waste depots and trads premizes.
. Compacting of non-recyelable materials and transport to the rezional =ite.

Such an approach i expected to vaduce the emvironmental impact of waste disposal using
the proposed regional landfll site. It can alse be concluded that the propeosed approach wall
stimulate rapid development of recyelme ndustry im Botswana.
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