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Summary
A.
Background
Malawi is a small land-locked country located in southern-central Africa. According to the
World Bank, the country’s GDP was estimated at US$3.5 billion in 2007, equivalent to per capita
income of about US$230. Some 40% of the country’s population of 13.1 million was categorized
as poor in 2008 (NSO, 2009). Malawi ranked 160th out of 182 countries in the United Nations
Development Programme’s (UNDP’s) Human Development Index for 2009 (UNDP, 2010).
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The environment plays a very significant role in influencing social and economic development.
Approximately 80% of Malawians depend on renewable natural resources for their subsistence
and household income, and the foundation of the national economy is primarily rain-fed
agriculture.
B.
Study Objectives and General Methodologies
The Government of Malawi (GoM) is implementing the Malawi Poverty and Environment
Initiative (MPEI) with support from the Global Poverty and Environment Initiative of the United
Nations Development Programme (UNDP) and the United Nations Environmental Programme
(UNEP). MPEI’s aim is to enhance the contribution of the sustainable management of natural
resources to poverty reduction, food security and economic growth, and to facilitate the
achievement of both the Malawi Growth and Development Strategy (MGDS) and the
Millennium Development Goals (MDGs).
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This Economic Study was conducted within the context of the MPEI project. The primary aim of
the study is to provide evidence on the costs and benefits of sustainable and unsustainable
natural resource management in Malawi. Focus is on four selected natural resources: forestry
resources, fisheries resources, wildlife resources and soils.
The study reviewed the relevant literature and used the available information to establish the
economic significance of natural resources in Malawi. In this regard, the study establishes
linkages between natural resources management on the one hand, and poverty reduction,
economic well-being and development on the other. Furthermore, the analysis draws on case
study and other evidence to assess the net benefits of key interventions to encourage more
sustainable natural resource use. The case study evidence was generated from three catchment
areas, namely the Linthipe, Lower Shire and Upper Shire.
C.

Key Observations

C1.
Valuing the Macro-Economic Contribution of Natural Resources
The economic contribution made by renewable natural resources to Malawi is very significant
but is not adequately captured in official statistics. Estimates of Gross Domestic Product (GDP)
do not record the contribution of soils or wildlife. Even where natural resource use is recorded
in GDP, the values tend to be understated. For example official GDP figures in Malawi
significantly understate the true contribution of forestry by not capturing the extensive use of
wood for fuel.
In this study these valuation issues were addressed as follows: First, making use of detailed
recently published studies of the forestry and tourism resources in Malawi, we produced
revised estimates of GDP contributions by natural resources. Second, using primary research
undertaken in this project as well as existing data, we identified the economic cost of soil
degradation on agriculture and the impact on hydro-electric power production, as well as net
loss of forest resources and costs of air pollution in Malawi. The economic cost of unsustainable
fishing was estimated by comparing the returns of more and less sustainable fishing practices.
Indicative costs of wildlife poaching were extrapolated from a detailed study of two protected
wildlife resources. Finally, we calculated Adjusted Net Savings (ANS) for Malawi – a measure of
national wealth that incorporates natural resource use.
C2.
Contribution of Renewable Natural Resources to GDP
Table i below summarises the contribution of forestry, fisheries and wildlife resources to GDP in
official statistics and estimates using recently published specialist studies.
Table i: Contribution of Natural Resources to GDP
Natural
Resource

Additional
contribution
identified
4.3%

Total share of
GDP

Forestry

Share of GDP
by Official
Statistics
1.8%

Fisheries
Wildlife

4.0%
-

2.7%

4.0%
2.7%

Total

5.8%

7.0%

12.8%

Source: Economic Valuation of Sustainable Natural Resources Use in Malawi, 2011
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6.1%

Sources of new evidence

BEST (2009)
firewood

– charcoal &

WTTC (2009) – nature-based
tourism
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Thus, the contribution of renewable natural resources is striking. The large contribution of
charcoal and firewood is omitted in official statistics. In contrast, the contribution of the
tourism and travel industry is included but the key role of wildlife (and the ecosystems that
support this) is not quantified. By analysing the constituent elements of the travel and tourism
satellite accounts for Malawi, we concluded that nature-based tourism contributed around
2.7% of total GDP.
C3.
The Macro-Economic Cost of Unsustainable Natural Resource Use
Table ii summarises our base case estimates of the cost of unsustainable natural resource use
and the source of these costs for each natural resource. The calculations are summarised
below.
Malawi pays a high price for unsustainable natural resource use. This cost is equivalent to
giving up 5.3% of GDP each year. Malawi would be richer by MK 26.6 billion (US$191 million)
each year in 2007 prices if soil, forest, fishery and wildlife resources were used sustainably.
This is more than the total funding allocated to the education sector and to the heath sector in
the 2009 Budget.
With a 10% discount rate, the discounted value of unsustainable natural resource use over a
decade amounts to more than MK84 billion (US$600 million) in 2007 prices – about MK28,000
(US$200) for each household in Malawi. The largest costs result from the loss of agricultural
productivity as a result of soil degradation, deforestation in catchments around the main urban
centres to supply firewood and charcoal, unsustainable fishing and reduced economic activity
caused by indoor air pollution.
Table ii: Economic Costs of Unsustainable Natural Resource use
Natural Resource

Soils:
On-site impact on agriculture
Off-site impact on hydropower
Off-site drinking water treatment
Forests:
Unsustainable roundwood (excl fuelwood)
Unsustainable fuelwood
Flood prevention (indicative only)
Indoor air pollution
Outdoor air pollution - WB 2002
Fisheries:
Unsustainable use (lower bound)
Wildlife:
Poaching loss (indicative only)
Total

Annual cost (2007 prices)
MK
Million
8,988
7,540
1,433
15
12,983
3,100
6,089
232
3267
327
3,906
3,906
665
665
26,573

US$
Million
65
54
10
0
93
22
44
2
23
2
28
28
5
5
191

% of
GDP
1.9%
1.6%
0.3%
0.0%
2.4%
0.4%
1.2%
0.2%
0.7%
0.2%
0.8%
0.8%
0.1%
0.1%
5.3%

Discounted cost of damage
over 10 years
MK Million
% of GDP
40,665
30,915
9,688
62
31,795
12,710
2,495
1,987
13,394
2,417
7,666
7,666
2,730
2,730
84,064

8.2%
6.3%
1.9%
0.0%
11.0%
2.4%
4.8%
0.8%
2.7%
0.5%
1.5%
1.5%
0.5%
0.5%
21.4%

Source: Economic Valuation of Sustainable Natural Resources Use in Malawi, 2011

There is compelling evidence that unsustainable natural resource management leads to
increased poverty in Malawi. For instance, World Bank data from 1992 indicated average
annual agricultural yield loss of 4% – 11% as a result of soil erosion, while a 2008 study by
Bishop estimated mean annual yield losses of 8% – 25%. To relate, some evidence suggests
that achieving 6% growth in agricultural yields during 2005-2015 would increase overall GDP
growth by 3.2% - 4.8% per year, leading to the proportion in poverty falling to 34.5% by 2015.
This is considerably lower than the 47.0% poverty rate projected in the absence of the
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additional agricultural growth. The 6% agricultural yield growth results in an additional 1.88
million people being lifted above the poverty line by 2015.
Moreover, if all the lost economic value from unsustainable resource use each year in Table ii
(5.3%) was converted into economic growth, the impact on poverty would be much larger. The
potential magnitude of this impact can be seen by considering the MDG1 scenario modelled for
Malawi by Bishop in 2008. In this case, GDP growth is 4.2% per annum above the baseline case
(7.4% rather than 3.2% yearly). If this had been done over the period 2004 – 2015, the
proportion in poverty would be halved from its 1990 level – to 25.2%.
C4.
Unsustainable Natural Resource Use and Adjusted Net Savings
If forest, fisheries and soil nutrient resources are used up faster than they are replenished,
Malawi is consuming her natural capital. Adjusted Net Saving (ANS) is a green accounting
statistic that takes this measure of natural capital as well as health damaging air pollution into
account, alongside the standard measures of physical and financial savings. Human capital
formation (spending on education) is added as an investment in the ANS calculation so that,
overall, it provides a holistic measure of national wealth.
The World Bank has estimated ANS for 2006 for Malawi as being 12.24% of Gross National
Investment (GNI), indicating that national wealth is increasing. However, this estimate excludes
the latest evidence on deforestation from woodfuel use, the cost of soil nutrient losses,
estimates of the costs of indoor air pollution or any estimates for the fishery or wildlife
resources. By including these items the country’s ANS for 2006 falls to 7.14% of GNI (see Table
iii). From this, it is troubling to note that the contribution to national wealth from educating the
nation is outweighed by the loss of wealth from natural resources degradation.
Table iii: Adjusted Net Savings for Malawi

Gross National Saving (various methods used)
- Consumption of Fixed Capital
= Net National Saving
- Education Expenditure
- Energy Depletion
- Mineral Depletion
- Net Forest Depletion
- Soil Erosion
- Fishery depletion (lower bound)
- Wildlife depletion (indicative)
- CO2 damage
- PM10 damage (Outdoor air pollution WB 2002)
- Indoor air pollution
= Adjusted Net Saving

WB (2006)
% of GNI
15.69
7.30
8.39
4.87
0.00
0.00
0.64

0.22
0.16
12.24

WB+Authors
% of GNI
15.69
7.30
8.39
4.87
0.00
0.00
2.05
2.01
0.87
0.15
0.22
0.16
0.66
7.14

Source: World Bank, 2009

C5.
Forestry Resources
Forestry resources are crucial in supporting livelihoods, infrastructure development and energy
in Malawi. Apart from providing a diverse range of wood and non-wood products, forests are
important for soil and water conservation for agriculture and household use, for provision of
animal habitat, for beautification of the countryside, for enhancement of ecotourism, and for
regulation of climate change. Little of this contribution is captured in GDP estimates and the
officially reported contribution of the sub-sector to national output, at 1.8%, is certainly an
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understatement. For instance, the 2009 Malawi BEST study estimates that wood fuel alone
accounts for an additional 4.3% of annual GDP.
Full-time employment in forestry is around 29,000 with a further 130,000 full-time jobs
involved in wood fuel supply. Royalties levied on forest products by Government amount to
some MK 163 million (US$1.17 million) annually, well below resource rents, because the rates
do not reflect current market prices and collection of royalties and fees is limited, in part, by
inadequate funding. Records suggest that the sub-sector currently only receives about onefifth of its desired operating budget per annum, estimated at about MK250 million (US$1.79
million).
Firewood is immensely important for household energy (providing 95% of rural household
energy supply and 55% for urban households), while charcoal provides around a third of urban
household energy supply. Forests are also an important source of various non-timber products
(such as mushrooms, bush meat, fruits, juices, honey, fodder and thatching grass), but reliable
estimates of quantities produced and their values are unavailable.
Evidence suggests that forestry resources are degrading at a fast rate – officially at 2.6% per
annum, but the case study evidence generated for this study estimate annual deforestation at
between 0.67% for the Linthipe catchment and 2.12% for the Lower Shire. The main cause is
agricultural expansion driven by population growth. However, forest degradation for fuel
wood (firewood and charcoal) is a significant problem in the catchments surrounding the main
urban centres.
Using World Bank data for roundwood, excluding wood used for fuel, we estimated that the
removal of roundwood faster than it grows costs MK 3.1 billion (US$21.2 million) each year.
The additional annual economic costs of excess roundwood use for firewood and charcoal in
the major urban catchments were estimated at MK6.1 billion (US$42 million). Forests are likely
to have a role in flood prevention but the science in this area is contested. We estimated that
flood-related economic costs as a result of deforestation may be anything up toUS$1.0 million
per year. There is consensus on the health impacts of indoor air pollution from burning
firewood and charcoal, but the value placed on increased morbidity and mortality is open to
discussion. We therefore estimated alternative scenarios for indoor air pollution costs and, in
the base case, the annual cost was found to be MK 3.3 billion (US$23.5 million).
Evidence from the literature reviewed and our case studies indicates the critical importance of
tackling deforestation and forest degradation resulting from excess demand for wood fuel
resources around the major urban areas. Possible interventions can be suggested, as follows:
Intervention 1 - Increasing the supply of woodfuel. The forestry component of the EU-funded
Income Generating Public Works Programme (IGPWP) is particularly interesting as an
intervention, as it aims to reduce poverty by increasing local production of fuelwood, timber
and poles through planting community (forestry club) woodlots and planting on individual club
member farms. After a successful three-year first phase, the programme has now entered a
second phase with the target of planting 35.5 million trees over a 5 year period. Using data
from the IGPWP, we estimated that with payments per project club member of around MK
1,500 (US$10) over two years (as incentives to raise seedlings and ensure the survival of trees
planted out) the average club member plants 858 trees. After growing for 5 years this number
of trees can supply a family of five with 2.5 years of fuelwood and as these trees coppice we can
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say the families involved will gain around 50% of their total fuelwood requirement for the rest of
their lives.
Our economic cost-benefit analysis (CBA) for phase 1 of the IGPWP incorporated project costs,
costs of farmers’ labour, private benefits (wood supply to those growing trees), and social
benefits (primarily carbon sequestration but also modest contributions to reduced hydroelectric generation losses, reduced drinking water treatment costs and flood prevention ). The
economic CBA finds that this project has an internal rate of return (IRR) of 62% - based on
farmers continuing to coppice trees in subsequent five-year periods where no incentive
payments are made. Hence, the analysis supports use of public funds to replicate this project in
catchments facing pressures of deforestation.
While this project intervention is a good use of public funds, it may not be financially attractive
from the farmer’s perspective. Hence, we also undertook a financial CBA from the farmer’s
point of view with benefits defined narrowly (wood sales or time savings) or more broadly as
including wood sales and payment for environmental services. We concluded that:
1.

2.

3.

Tree planting schemes that relied only on the financial returns from poles or time
savings from producing wood fuel might not be sufficiently attractive to get widespread
uptake.
Adding carbon payments would make things a lot more attractive from the farmer’s
perspective. While our figures on expected carbon payments were only indicative, they
suggested that regular annual payments might not be enough to encourage risk-averse
farmers to invest in tree planting. In this situation it would be necessary to make larger
payments in the early years. By raising carbon payments by 50% in the first three years
and compensating with a 10% reduction in years 4 – 20, the total payment was slightly
reduced but it became very attractive to even those farmers with high discount rates.
The IGPWP approach of providing incentive payments (of around US$6/club member)
in each of the first two years would succeed in making investing in tree planting
financially attractive to poor farmers with very high discount rates.

Intervention 2 - Options and payments for more sustainable charcoal production. Urbanisation
and growing real incomes are likely to cause the demand for charcoal in Malawi to double in the
next 15 years. Therefore, any successful strategy for tackling deforestation will have to address
how to produce and market charcoal from sustainably grown wood. The current policy of
banning charcoal production from protected areas has not only proved ineffective but
encourages inefficient illicit charcoaling, produces incentives for corruption and deprives the
GoM of tax revenue. Our economic analysis indicates that the annual estimated value of bribes
paid on charcoal in 2008 was MK 1.3 billion (US$9 million). Transferring these payments from
the informal sector to formal taxes would produce revenue for environmental protection or
other pro-poor expenditures.
Interventions to strengthen policy and institutional capacity building are likely to be the most
urgent in this area, but economic analysis revealed that:
•
The total potential value of annual carbon payments for charcoal produced was
approximately MK2.5 billion (US$16.8 million).
•
A holistic solution that would address the whole charcoal supply chain was needed,
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•

rather than a technical fix in any one area. So, for example, improved charcoal kilns
could play a useful role in reducing the 2.25 million cubic metre excess demand for
fuelwood in urban catchment areas but, by themselves, would provide less than 15% of
this excess demand.
Subsidising electricity consumption would not solve the charcoal problem given that
increasing the rate of domestic electrification would imply switching supply from
industrial and commercial sectors. Moreover, those with an electricity connection
would make significant savings compared to those relying on charcoal or purchased
fuelwood. Based on an average domestic consumption of 3,285 kwh and a tariff of
US$0.043/kwh, substituting 883 kg of charcoal and 30 litres of paraffin would save the
electrified urban consumer around US$105 a year. Even at full cost tariffs (0.065/kwh)
urban consumers would save around US$60 year.

C6.
Fisheries Resources
Fisheries resources contribute to the livelihoods of more than 1.6 million Malawians. Almost
60,000 individuals are employed as fishers, and about 450,000 are engaged in fisheries-related
economic activities. However, these and many other official figures on fisheries have not been
revised for some time, reflecting the data gaps that exist in the sub-sector, as with all natural
resources.
The landed value of fish was MK9.4 billion (US$67.1 million) in 2008, a significant contribution
to the economy’s total output. Traditionally, fish has been the most affordable source of
animal protein, but the real price of fish (after accounting for inflation) has increased by about
3.5 times over the period 1987 – 2007. Over the same period, the population of Malawi grew
by about 61% from 7.9 million to about 12.7 million, while total fish supply has fallen by 20%. As
a consequence, per capita fish consumption has fallen from 9.4 kg to 5.4 kg between 1990 and
2008. Population growth and overfishing (which are potentially closely related) are, arguably
some of the key causes of declining per capita fish consumption.
The poor are least able to replace this lost source of protein. Rural households may switch to
more costly and demanding alternatives in the form of keeping livestock. Those without this
option have to spend an increasing proportion of their scarce income on substitutes, or make
do without the protein. As around 66% of the population does not even consume the
minimum calories required, it is very likely that these mainly rural people simply reduce their
protein intake when faced with steep increases in real fish prices.
Between 1987/88 and 1995 the fisheries sub-sector experienced a sharp decline in production
from natural waters, but this trend somewhat experienced a reversal between 1998 and 2007.
However, the experience has varied within segments of the fisheries industry. The artisanal
catch in Lake Malawi had recovered fully by 2004 and now exceeds the 1987 level while the
catch has declined over the period in all other types of fishing. While the output of cultured
species, valued at US$ 1.4 million in 2008, has grown by 52% over the period 2000 - 2008, it still
only contributes about 2% of total fish production and is very far from meeting the excess
demand for fish.
This study attempted to assess the economic implications of unsustainable fishing. Since
bioeconomic models for each water body derived from scientific estimates of maximum
sustainable yields were not available, we calculated indicative, lower bound estimates of the
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cost of unsustainable fishing based on the following:
•
We calculated what the catch from each of the other water bodies as well as the Lake
Malawi commercial fishery would have been if it had followed the same pattern as the
Lake Malawi artisanal fishery. This implied restricting catches in the middle of the
period so that later catches recover.
•
We calculated the difference between actual and projected yields for each fishery, for
each year to 2007. Note that this was negative for three years, as restraint lowered total
catches. The annual difference was valued at 2007 prices.
•
We calculated the discounted value of the additional catch over time (MK7.7 billion or
US$55 million) and the 2007 value of this additional catch (MK3.9 billion, US$27
million). The latter figure was used for the lower bound estimate of lost annual fishery
yield from unsustainable practices.
Overexploitation of shallow waters and lack of investment in technologies suited for fishing in
deeper waters are among the major problems experienced in the sub-sector. The complex
nature of the sub-sector, involving multiple stakeholders, has also been cited as a fundamental
challenge. Nonetheless, despite problems largely associated with poor funding and lack of
human capacity in the Fisheries Department, there have been some successes in recent years.
A 2006 evaluation of the impact of development and dissemination of integrated aquacultureagriculture (IAA) technologies in Malawi by Dey and others illustrates an interesting pro-poor
intervention. With this intervention, existing resources (in the form of organic wastes and
byproducts) from the farm are utilized as nutrient inputs in ponds. This WorldFish Centre
project used an innovative “farmer participatory research” approach to technology transfer. In
economic terms the project has been a success. Taking all the project costs into account, it is
estimated to have produced a benefit-cost ratio of 1.4 with an internal rate of return of 15% over
the period 1986 – 2001. It has also made financial sense for households adopting IAA as the
returns to labour from aquaculture are higher than the returns obtained from supplementary
off-farm work. This suggests that there is scope for further expansion of the IAA model in
Malawi.
C7.
Soil Resources
Malawi’s soils are predominantly of three major types: the Eutric leptisols, the Chromic levisols
and the Haplic lixisols of variable morphology, with localised areas of Acrisols, Cambisols,
Gleysols, Phaezems, Planosols and Vertisols.
Over 80% of Malawians depend on agriculture as their main economic activity and a major
source of livelihood, hence the country’s topsoil remains an important natural resource. But this
resource continues to be degraded at an accelerating speed. According to the National
Environmental Action Plan (NEAP), soil erosion is caused by expansion of agriculture,
deforestation, overgrazing, and land scarcity leading to people cultivating in marginal and
fragile lands. The solutions to the problem of soil erosion are succinctly presented in the
country’s Agricultural Development Program (ADP).
Estimates of soil loss based on a limited number of sample sites indicate an average loss of
approximately 20t/ha/year. Studies that have translated this into yield losses suggest a 4% 25% loss each year. A conservative estimate is that the annual on-site loss of agricultural
productivity as a result of soil degradation was MK7.5 billion (US$54 million or 1.6% of GDP) in
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2007. In addition, soil erosion negatively affects hydro-electric power generation. Using data
from ESCOM and the Millennium Challenge Corporation (MCC) on the costs of minimising this
impact, we estimated annual costs of some US$10 million in 2007 prices. We also identified
small off-site impacts on drinking water treatment costs (approximately US$100,000 per
annum) and impacts on the productivity of fisheries which we have not been able to quantify.
A number of interventions to promote soil conservation have been sponsored by Government,
but perhaps the most significant government programme is the ADP under Focus Area III,
which is aimed at increasing agricultural area under Sustainable Land Management (SLM) from
100,000 hectares to 250,000 hectares. We analysed some possible interventions, as follows:
Intervention 1 - Contour ridging and planting of vetiver hedgerows. In the Middle Shire Case
Study, it is argued that the traditional contour ridging technology is what most farmers are
using. This is where farmers plant on ridges 75-90 cm apart reconstructed every year; and
weeding once and earthing up the ridge using a hoe. International experience and
considerable experience within Malawi over the past 20 years suggests that contour marker
ridges should be used to realign crop ridges to the contour on all cultivated land with slopes
greater than 3% but less than 13%. Almost 54% of the Middle Shire catchment has such
characteristics. Mlava et al (2010) argue that this would control runoff and erosion, and
increase infiltration, particularly when used alongside tied ridges. Vetiver (or other thick
stemmed grasses) should be planted on contour markers and managed to form vetiver
hedgerows which provide a barrier to runoff.
Analysis of PROSCARP Project costs showed a total annual cost for the same activities of
MK6,356/ha (US$44/ha). However, once conservative estimates of farmer labour costs were
included, total costs rose to approximately MK 11,000/ha in year 1 and MK 600/ha in
subsequent years.
Benefits from these soil conservation interventions accrue off-site (e.g. reduced costs faced by
hydroelectricity generators) and to farmers who introduce them. However, it can take some
time for farmers to realise these benefits in terms of increased yields. In this study, we
estimated that off-site hydroelectricity costs from soil erosion are MK 1,433 million (US$ 10
million) per year. As the Middle Shire catchment is the principal source of hydroelectric
generation in Malawi (and the basis for our cost estimates), this cost is allocated to the area of
farmland in the catchment. Remote sensing undertaken for this study indicates 689,300 ha of
farmland in the Middle Shire. Hence if the soil conservation interventions are successful we
can argue that they produce an off-site value of MK 2,079/ha (US$ 14.2/ha) in this catchment.
As noted above, the impact on agricultural yields is likely to build up over time. Unfortunately,
at the time of writing we do not have estimates of soil loss (and hence yield loss) for the Middle
Shire catchment. Using average figures for Malawi and assuming that this intervention reduces
20% of yield losses attributed to soil erosion in year 1 rising to 100% in year 5, we estimated onsite benefits rising from nearly MK 500/ha in year 1 to nearly MK 2,500/ha (US$17/ha) in year 5.
Over a 10 year period, the estimated economic internal rate of return to these interventions is
42%. As the discount rate for socially beneficial projects is often taken to be 3% the economic
justification for this kind of soil conservation project is very strong. Even if there were no yield
benefits to farmers, this project could be justified on economic grounds as the estimated IRR on
the basis of off-site benefits alone is 16%.
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The picture looks somewhat different from the farmer’s perspective. Over a 10-year period, the
estimated financial IRR is just below 10%, but the private discount rate of small farmers in
Malawi is many times this level. A number of implications follow logically from these results:
1.
Farmer’s will not undertake these soil conservation interventions unless incentivised or
compelled to do so.
2.
As these interventions are clearly justified from a national (economic) perspective,
government should consider paying farmers who provide this environmental service.
3.
As the private discount rate of many farmers is likely to be higher than the social return
to this intervention, paying what is worth to the Nation is probably not enough by itself
to encourage most farmers to adopt soil conservation interventions. However, if soil
conservation interventions can be combined with conservation agriculture to raise
yields significantly in the short term the package as a whole is likely to change farmers’
behaviour.
Intervention 2 - conservation agriculture. Minimum tillage combined with undersowing with
Tephrosia vogelii has the potential to significantly increase maize yields and farm profitability if
farmers apply fertilizer (and ideally herbicides). The mid-term review of the EFSDSRL Project
concludes that “the activities with the best effect are beyond doubt the ones on conservation
agriculture (CA), where the good demonstration effect has made some additional farmers
adopting the techniques without support from the Project, buying input materials from own
funds” (p19). Williams (2008) surveying farmers in the TLC Chia Lagoon Project finds that 98%
of farmers trying CA were satisfied with the results.
Hayes, Bunderson and Jere (1999) report the results of two farmer field trials involving
undersowing Tephrosia vogelii and maize. The first trial involved undersowing Tephrosia with
maize in year 1 with normal ridging. Sowing involved 2 stations of Tephrosia between maize
stations on every ridge at 3 seeds/station 2 cm deep. In year 2, Tephrosia was left as a fallow with
no tillage. It was then cut down just before the onset of year 3. Leaf biomass was left on the soil
surface and stems were removed for fuelwood. Thereafter, maize was cultivated under a system
of reduced tillage with Tephrosia undersown again at the start of year 5 to repeat the cycle.
Their results show that over a five year period the discounted benefits (at a 50% discount rate)
of undersowing maize with reduced tillage and fertilizer are more than 25 times the discounted
costs. Provided farmers have access to fertilizer this intervention will be extremely financially
attractive.
It is important to note that this cost-benefit analysis shows that undersowing with a fallow
season is recommended only with fertilizer due to the loss of production in the fallow phase
unless this land is not planned for cultivation. The reduced tillage practice common to
conservation farming (CF) and CA also does involve significantly more labour input in the first
year (particularly for weeding) unless herbicides are available. Although, as Haggblade and
Tembo explain in a study conducted in 2003, dry-season land preparation, though arduous in
early years, becomes easier over time and the redeployment of field preparation labor and draft
power to the off-season relieves peak season labour bottlenecks, thus enabling early planting
and weeding.
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C8.
Wildlife Resources
Tourism in Malawi is overwhelmingly nature-based, and it is one of the foreign exchange
earners for the country. While in 2001 it generated 1.8% of the country’s total GDP, this
increased to 5.8% in 2007. This is a clear demonstration of its growing importance to the
country’s economy.
To date the key role of wildlife has not been quantified. We addressed this gap by analysing the
constituent elements of the travel and tourism satellite accounts for Malawi prepared by the
World Travel and Tourism Council – WTTC (2009). These showed that, in 2007, nature-based
tourism contributed 2.7% to GDP.
Case study data produced for this study revealed the huge asset values of Malawi’s national
parks, wildlife reserves and nature sanctuaries. Lengwe, one of the five national parks was
calculated to hold a stock of wildlife valued at US$17.7 million (MK2. 5 billion) at current market
prices for live animals. However, all the animal numbers were below the required maximum
carrying capacity. Based on the park restocking plan and animal carrying capacities, the
economic value of the animals in this one park would rise to approximately MK11.2 billion
(US$80 million).
Of the many causes of net wildlife loss, poaching is considered to be the principal cause. We
used detailed estimates of poaching losses over a number of years from two protected areas
(Majete and Lengwe) to estimate indicative figures per square kilometre for all protected areas.
On this basis, we estimated that the unsustainable use of wildlife resources costs MK665
Million (US$ 5 Million) each year.
D.
Specific Recommendations
From the foregoing analysis, the study makes the following recommendations:
D1.

Forestry Resources
1
Forestry stock level data is out of date and a national study is needed to bring
this up to date.
2
The national income accounting and data capturing systems should be
improved to capture reliable information about the sector’s contribution and
significance to the economy.
3
Government should facilitate the management and sustainable utilisation of
forestry resources by providing adequate budgetary resources to deliver
agreed outputs.
4
Government should undertake an ex-post evaluation to see if IGPWP forestry
clubs have maintained (coppiced) woodlot trees and identify the additional
post-project intervention planting undertaken.
5
Subject to confirmation of the above, there is need to support the significant
expansion of the forestry component of the IGPWP, with a particular focus on
the fuel wood catchments of the main urban centres. Consideration should be
given to developing this within the national REDD programme recognising that
this would be one component among many and that lack of national capacity
may delay implementation.
6
Government should draw on best practice in other African countries to design a
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system for certified charcoal supply. This should be piloted as soon as possible.
D2.

Fisheries Resources
1.
There should be concerted efforts towards restoration of the degraded
environment for fish breeding and growth, in order to assist recovery of fishery
resource. Hence, there is need to develop models relating to biophysical and
chemical nutrient effects to fisheries.
2.
There is need for the enforcement of sustainable fishing to check the status of
mbuna in natural water bodies.
3.
There is need for strengthening coordination and leadership for the
implementation of activities that includes harmonizing of efforts towards
fisheries development.
4.
There is need to sensitize the population to adopt the integrated aquaculture agriculture intervention initiatives, in order to spread its benefits.
5.
Government should lead the development of clear adaptation measures to
overcome the adverse effects of climate change on the fisheries resource.
6.
Government and other stakeholders should promote cage culture that uses
locally found materials such as bamboo would be a suitable venture for small
scale farmers along the lakes.

D3.

Soil Resources
1.
Farmers should be motivated to adopt recommended technologies and
techniques of conservation farming practices which will also enable them to
make more profit on a sustainable basis. Field level interventions should seek to
bring tangible economic, social as well as environmental benefits to direct
stakeholders.
2.
Conservation farming should involve more than just rehabilitating the
environment. Tackling the associated problems of food insecurity and soil
degradation within Malawi calls for a long term (10-20 years) investment
programme that can provide the human and financial resources required to
implement a national strategy supported by Government and other relevant
institutions such as Water Boards and ESCOM. Most initiatives tend to have a
short time horizon.

D4.

Wildlife Resources
1.
The DNPW should extend execution of the benefit sharing scheme which has
been pioneered in Nyika National Park to other protected areas.
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2.

Many national parks and wildlife reserves are still undeveloped in terms of
ecotourism infrastructures. All weather roads, accommodation and visitor
information centers are needed to facilitate growth of ecotourism in PAs.

3.

If the benefits of wildlife resources are to be maintained the key management
issue is developing a more protective scheme. To do this requires an integrated
program involving community education, development of alternative sources
of supplemental income for local communities adjacent to the PAs and well
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planed and stricter law enforcement.
4.

The restocking program initiated by the DNPW is commendable. However, restocking
will only be successful if coupled with increased law enforcement and educating the
local communities about the need for involvement in management.

5.

Further research is needed to determine the impacts of climate change on wildlife. The
DNPW should develop research agenda to involve universities in the country to further
understand the impacts on climate change on wildlife resources and ultimately on
nature-based tourism.
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