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FACTS ABOUT ESA COUNTRIES 
Low Human Development Category

Indicator Malawi Mozambique Tanzania Zambia
HDI Rank 170 185 152 163
HDI 0.418 (1+) 0.327 (0) 0.476 (1+) 0.448 (0)
Population 
below poverty 
line (%)

52.4 54.7 33.4 59.3

Per capita 
GDP (US$) 805 861 1,334 1,423

Forest Area
(% change) –
1990/2010

16.9 -10.0 -19.4 -6.3

Source: Human Development Report 2013: The Rise of the South - Human 
Progress in a Diverse World – UNDP 2013
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Malawi, Tanzania and Parts of Mozambique & Zambia –
Location Map for TLC Impact Areas

THE PROBLEM

The targeted farm households in Malawi and other
ESA countries - Mozambique, Tanzania and Zambia
face two major challenges both of which are
exacerbated by global climatic change:

• declining food productivity - Most of them
produce the staple food which is mainly maize at
less than 1 ton/ha, not enough to feed a family of
5 for the whole year

• low incomes (less than US$2/day)

Climate change constitutes the main problem 
Total LandCare has prioritized to address 

through various inter-related interventions
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THE PROBLEM
For Malawi, the 2007/08 Human Development Report of UNDP
paints a bleak picture of climate change with projections which
show:
• global warming to increase temperatures by 2-3°C by 2050

with a substantial decline in rainfall and water availability
• Combination of higher temperatures and less rain will

markedly reduce available soil moisture for plant growth,
which in turn will seriously affect 90% of smallholder
farmers who depend on rain-fed agriculture

• Based on these models, the production potential of maize,
which represents 75% of the calorific intake in a normal
year, is projected to drop by 10 percent

Source - Human Development Report 2007/08: Fighting climate change in a divided
world – United Nations Development Program, 2007

Causes & Effects

Within the context of the Farming 
community:
• Deforestation
• Poor land use practices
• Floods
• Draughts
• etc, etc
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The Deforestation Challenge: 
Demand for farm land and wood for fuel & construction

8

Figure 1:  MALAWI: Wood Consumption in 2007 (millions of m3 stacked wood)
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Figure 2:  MALAWI: Change in Forest Cover between 1972 and 2005
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Forest cover of Sanjika Mountain, 1987
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Same Hillside in 1995

90% of the Population depends on Fuelwood for 
Cooking; Burnt bricks are preferred for Building

Firewood is becoming 
scarce

Selling firewood in town cut from 
forest reserves

6 tons wood to make 1 ton of 
charcoal

0.5-1 m3 of wood to make 1000 
bricks
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Tobacco is an important cash 
crop for smallholders and 
generates critical forex

15 -20 m3 of wood is needed 
to Cure 1 ton of Flue Cured & 

3 m3 for 1 ton of Burley

Importance of Tobacco and its Impact

14

Poor Farming 
Practices

Under the traditional 
practice of land 
clearing with 

burning and ridging, 
farmers expend a 
huge amount of 

labor on a system 
of cultivation that 
leads to the loss of 
valuable water and 

soil every year
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Global Warming and Tillage

Intensive soil tillage accelerates organic matter mineralization and converts plant residues into 
carbon dioxide, which is liberated into the atmosphere, contributing to green house gases and 
to global warming. Recent research in the USA by USDA/ ARS shows that soil carbon is lost 
very quickly as carbon dioxide within minutes of tilling the soil. The amount is directly related 
to the intensity of tillage. After 19 days, total losses of carbon from ploughed wheat fields were 
up to five times higher than on un-ploughed fields. While fossil fuels are the main producer of 
carbon dioxide, widespread adoption of conservation tillage is estimated to offset world-wide 
fossil fuel emissions by as much as 16% of greenhouse gases (CTIC, 1996).

Loss of top soil due to ridging

Contrary to common belief, cultivated lands with ridges on the 
contour are vulnerable to massive water runoff which carries 

away valuable top soil that can never be replaced
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RESPONSE BY GOVERNMENTS
In recent years, the potential impact of climate change on
small-scale agriculture has captured the attention of
governments, donors and numerous development institutions
with some of the following initiatives:
• Policy reforms in the agric & environment sector
• Programs/strategies to address the problem of climate

change:
 Growth & Development Strategies,
 Agriculture Sector-wide Approach (ASwap);
 National Adaptation Plan of Action (NAPA) under Rio+20;
 the Comprehensive Agricultural Development Program (CAADP)

under the New Partnership for African Development (NEPAD);
 National Climate Change Program (NCCP) – WB supported
 the COMESA Program on Climate Change Mitigation and

Adaptation in the ESA Region with funding from the EU,
Norway, DfID and Rockefeller Foundation through the Global
Climate Change Alliance (GCCA), among others

PROGRAMS / INTERVENTIONS BY TLC 
TO BUILD COMMUNITY RESILIENCE

• Conservation Agriculture – minimum
tillage, permanent soil cover & crop
rotations/associations

• Low cost systems of irrigation

• Crop diversification

• Rural-based enterprises

• Reforestation

• Fuel-efficient cookstoves
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CONSERVATION AGRICULTURE

Core Principles of Conservation Agriculture 
and Complementary Practices

CORE PRINCIPLES OF 
CONSERVATION AGRICULTURE 

Good Soil Cover
Minimal Soil 
Disturbance

Crop Rotations / 
Crop Associations

Growing Crops No Ploughing / Tillage
Balanced 3 or 4 Way 

Rotations

Surface distribution of 
crop residues / weeds

No Ridging
2-way / Partial Rotations

No Banking

No Burning of weeds or 
crop residues

No Pitting
Intercropping / Crop 

Associations

Organic Manures
Vetiver

Hedgerows
Agroforestry

Chemical 
Fertilizers

Herbicides

Complementary Practices

Benefits of CA
• Saves much labor, permits diversification, expansion
• Allows for early planting to maximize yields
• Protects the soil against impact of rain & erosion
• Ensures infiltration of water from rainfall
• Controls and suppresses weeds, pests and diseases
• Improves soil properties
• Sequesters carbon, reduces CG emissions from 

burning
• Retains soil moisture and nutrients
• Complements & reduces need for chemical fertilizers
• Intercropping n-fixing legumes e.g. Tephrosia, 

pigeon peas, beans) breaks up hard pans and 
improves soil fertility

Net Results: sustainable increases in productivity and 
incomes
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CA Impacts on Maize Yields
Nkhota-kota, Malawi
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Figure 3c: Mean Maize Yields kg/ha of 30 
Farmers across TLC sites in Year 7 (poor 

rainfall)

Figure 2: Mean Maize Yields (kg/ha) 
across 193 Farmer Plots over 4 Years

Source: Bunderson et al (2009, 2011) 

Surface mulch and herbicides keep fields free of weeds, always a major 

limitation with hand weeding; with widespread adoption, the need for 

herbicides will decline by depleting the reservoir of weed seeds

Uniform stand of young, weed-free 
maize due to crop residues on 

surface & herbicide use
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Conventional Ridging vs. CA
Ridging showing runoff 

& standing water in 
hardpans between tied 

ridges

CA with total infiltration 
of rain in adjacent field 

(same date & time)

Integration of Faidherbia albidawith CA:
Increases crop yields by 50‐100% through improvements in soil 
fertility and the micro‐environment with greatly reduced risks 

from erratic rainfall and the threat of climate change 
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LOW-COST IRRIGATION 
TECHNOLOGIES:

• Basin irrigation with treadle pump

• River Diversion/Gravity with Surface System

• Drip Irrigation Systems 

• Use of residual moisture – Relay irrigation -beans 
after rice or other early maturing crops

26

Treadle Pump 
Irrigation

Water is pumped from a 
source (shallow well or river) 
into a stilling basin where it is 
channeled by gravity through 
the main and feeder canals. 

The water in the feeder canal 
is dispersed into basins to 

irrigate crops.

Current Cost:
US$ 525 / ha for pumps 

and accessories
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Delivery of Irrigation Packs to Club

28

Irrigated Drumhead Cabbage using Tpumps with 
Bananas, Vetiver Hedges & Papaya
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River Diversion/Gravity-Fed with Hand-
Dug Canals, Basins and Furrows

Water is diverted or collected 
from a natural source into a 
ditch or ‘canal’.  The canal 

water is disbursed over a given 
area in an amount suitable for 

the soil type, presence of 
organic matter, gradient or 

slope of the terrain, crop to be 
grown, etc.

Current Cost:
US$ 200/ha for weir, pipes, 

solvent cement

30

Drip Irrigation

Drip irrigation is the slow 
and regular application of 
water directly to the root 
zone of plants through a 
network of plastic pipes 

and low discharge 
emitters.
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CROP DIVERSIFICATION

Left: Beans under residual moisture; Right: Rice under irrigation

32

RURAL‐BASED ENTERPRISES

We promote the following rural-based 
enterprises to improve household incomes:

1.Agro-based
High value crops – peanuts, Soya beans, spices, 

fruits
Value-added processing of peanuts into oil
Vegetables
Tree crops – fruit trees, coffee and macadamia
Livestock

2.Natural-based:
Fish farming,
Honey production

Our intervention covers provision of germplasm, 
training & market linkages
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FORESTRY PROGRAMS FOR 
SMALLHOLDER FARMERS

1. Deforestation is being tackled on 3 fronts:
 Planting trees and bamboo

 Promoting natural regeneration

 Introducing improved cook-stoves

2. Aim is to improve access to wood to meet 
basic household needs for:
 Cooking and heating

 Building houses & farm structures

 Curing or drying crops

Village Tree Nursery
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3 Year Village Woodlot

Natural Regeneration: 
Reduces Deforestation & Restores Biodiversity
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CO-MANAGEMENT OF NR - Kulera REDD+ Biodiversity 
Project Malawi

Project Brief

 The project was developed within the framework of the United States Agency for 
International Development (USAID)--funded Kulera Biodiversity Project (KBP). 

 The REDD project areas are located in a five km zone inside the boundaries of 
three key protected areas in central and northern Malawi: Nyika National Park, 
Vwaza Wildlife Reserve, and Nkhotakota Wildlife Reserve. 

 The project was prepared in conjunction with, the Department of National Parks 
and Wildlife (DNPW), the Nyika-Vwaza Association (NVA), Nkhotakota Wildlife 
Reserve Association 9 NAWIRA) and Terra Global Capital (TGC) 

 Its overall goals to reduce deforestation and degradation and  improve 
livelihoods by managing natural resources as an asset base so as to capture their 
long term economic benefits. 

 One of the principal objectives is to improve understanding of co-management 
agreements for protected areas and build the capacity of community associations 
to carry out park management and enforcement activities. 

 In addition, within the 5 km buffer zone surrounding each protected area, the 
project introduced a number of interventions designed to provide 
alternative income sources, improve food security, and reduce pressures 
on natural resources

 Reduced deforestation will result in the project generating carbon credits which can 
be sold 

 Through a carbon development agreement, the project will ensure that carbon 
revenues generated are used to strengthen co-management of protected 
areas and improve rural livelihood and natural resource management protection. 

 The REDD project is expected to run for 30 years



05‐Jul‐13

20

Current status
 Facilitating second round validation of the methodology with the 

validator. 
 Analysis of social data received to be used in carbon calculations is 

underway.
 Calculating emission factors based on biomass data; classification of 

historic images (1984-2009).
 Developing the leakage area; 
 In the process of developing a web-based monitoring system which 

will include a document repository and download system and 
collaborative work space, Teralytics.

 Agreements between implementing, technical partners and 
communities – All agreements between project proponents and 
other implementing partners governing the implementation of 
project activities under development. 

 Development of the combined Project Document (PD) for the VCS 
and CCB standards is  also underway 

 Solicited a law firm via an RFP process to provide legal assistance 
for creation of a Seller’s entity that will sell carbon on behalf of the 
DNPW, TLC and the two associations (NVA n& NAWIRA).

TLC Forestry Results for 2012/13

Tree & Bamboo Planting
# Villages 6,500
# Households 120,000
# Trees  24.5 million 
# Bamboo 438,950 

Natural Regeneration
Area (ha) over 1500 ha 

TLC Cookstoves
# Households     51,400
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VIPHYA REFORESTATION 
PROJECT IN MALAWI

TLC Plantation Area in Luwawa

Poor Quality Harvesting: Massive Waste of Biomass With 
High Fire Risk & Difficult Task of Replanting
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Biomass waste leads to fires which cause extensive 
damage to the plantation & environment

PROJECT GOAL

Develop a viable reforestation 
program with the Forestry Dept to 
increase sustainable supplies of 
forest products to meet Malawi’s 

diverse needs. 

SCALING UP THE MODEL WILL REDUCE 
DEFORESTATION IN PROTECTED AND 

CUSTOMARY LANDS
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KEY OBJECTIVES
1. Management: Establish a self-sufficient operation for 

reforestation, harvesting and extraction in the Viphya.

2. Reforestation: Replant at a min ratio of 2:1 for each ha 
harvested with a balance of exotic & native species

3. Fire Control: Institute effective fire control measures

4. Timber : Supply quality timber for local & export markets 

5. Fuel: Convert trees of no timber value and residue biomass  
from logging into fuel products a) to supply lower cost fuel 
to urban areas and b) to co-fire with industries that use coal 
to reduce GC emissions

Harvesting and sales are critical to sustain all operations

PROJECT STRUCTURE & FUNDING

Govt Support: 40 Year Agreement between TLC and Forestry 
Department signed in July 2011 

Area: TLC’s management area is 2600 ha, comprising 900 ha of 
over-mature forest, 1100 ha of open land and 600 ha of fire 
breaks

Funding: $3 million start-up loan from PMI at 5% interest to be 
repaid over 4 years

Vision: Scale-up the program across the Viphya and 
other plantations to restore their productivity
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Reforestation Activities to Date

 30-40 Staff and 400 workers

 Nursery Mgt 2011-13: 1.41 million seedlings

 Land Clearing & Fire Control: 405 ha, 90 km 
fire breaks

 Pine & Eucalyptus Planted 2011-13: 860  ha

 Management of Planted Area:

 Fertilizer Application

 Hand Cultivation, Weeding, and Pruning 

 Fire Protection

TLC NURSERY 2011-13: 1,450,000 seedlings
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Outplanting & Management 2012/13: 476 HA
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IMPROVED COOK STOVES FOR MALAWI AND 
CROSS-BORDER REGIONS OF MOZAMBIQUE

Goal: To use carbon credits to finance the distribution of 
improved cook stoves to rural & urban households. 

Carbon 
Credits3-stone fire Improved Cook 

Stove
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Traditional 3 Stone Fires – Requires much 
wood and work by women & girls

Stove Technology
Replace the 3-stone fire (10% efficiency) with various fixed or 
portable stoves with a minimum efficiency of 20%:

Eco-Zoom Stoves for 
urban areas (38% 
efficiency) 

TLC Rocket Stoves for rural 
areas: made with local 
materials with specific metal 
components (25% efficiency)
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Impacts of Improved Cook-Stoves

53

• Decreases exposure to respiratory diseases
• Lowers noxious effects of smoke
• Reduces burn injuries to young children

Health 
benefits

• Cuts wood use & CG emissions by 50% or more

• Has immediate effect on reducing deforestation
• Lowers threats to climate change

Environmental 
benefits

• Less time by women & girls to collect firewood

• Greater opportunities for  IGAs & education for girls

• Reduced sexual assaults from fewer trips to the bush
• Potential for carbon revenues

Social & 
Economic 
benefits

MALAWI AND CROSS-BORDER REGIONS OF MOZAMBIQUE 
RURAL STOVES & FUEL SWITCHING PROJECTS - OVERVIEW

• Partners: TLC, Cquest Capital & Renewable Energy Solutions;
• TLC and CQC have validated and submitted for registration a Programme 

of Activities ("PoA") for distribution of Improved Cookstoves ("ICS") in 
rural Malawi;

• The PoA will allow TLC and CQC to finance the distribution of hundreds of 
thousands ICS to rural population in Malawi who currently use three-stone 
fire;

• Sales of a number of credits at premium prices with a sovereign buyer 
have been negotiated, which will allow the distribution of around 60,000 
stoves in the next 2 years;

• TLC and CQC have contracted an international stoves expert to develop a 
new ICS using local materials and suiting the needs of the rural 
population;

• In parallel, TLC and CQC are developing an urban fuel switching POA. The 
POA will allow the finance and distribution of ICS and renewable biomass 
replacing the use of charcoal.

NOTE: Malawi has no registered CDM projects, and these are 
likely to be the first ones
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Total LandCare - Overview
Mission: To improve the livelihoods and resilience of rural 
households to climate change

Structure & Funding:

Founded as NGO in 1999 by Zwide Jere and Trent Bunderson
with support from WSU. Now registered in Malawi, 
Mozambique, Zambia & Tanzania. Funding secured from 
USAID, Norwegian Govt, DFID, EU, and various corporations 
and foundations.  

Overall Objectives:

• Increase food security, productivity & incomes
• Increase the supply of wood for fuel & construction
• Improve sustainable use of land & water resources
• Promote rural-based enterprises
• Increase access to clean water and sanitation 55
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Reforestation and 
Natural Resource 
Management

Conservation 
Agriculture, 
Agroforestry,
Irrigation, 

Diversification & 
Rural Enterprises

TLC GOAL: Prosperous Communities on Healthy 
Lands

Safe Water and 
Sanitation

TLC uses an 
integrated 
community‐based 
approach with a 
diverse range of 
interventions to 
empower farmers to 
address multiple 
needs. 

This approach 
creates synergy for 
greater and more 
sustainable impacts 
on their livelihoods
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Key TLC Interventions

57

Cons Agriculture Improved StovesImproved Livestock

Tree Planting

Safe Water ‐Protected Wells

Agroforestry & Crop 
Diversification

Cons Ag with 
Faidherbia

Winter Irrigation Treadle Pump 
Irrigation

Improved 
Stoves

Our Impact

We have raised over USD64 million 
during the past 10 years impacting 

over 350,000 households across ESA 
countries

58
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Thank you all for your attention!
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