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Africas Search for Sound Economic Traectories (ASSET)

An ecological economics and human ecology research centre

Africa's Search for Sound Economic Trajectories

Executive SUMMARY

Solutions for Africa's socio-economic and environmental problems need to be developed on
home soil, and with imagination and courage. As Albert Einstein noted, serious problems
cannot be solved within the mindset that created them. E.F. Schumacher (1973), author of
Small is Beautiful, said something similar:
Any intelligent fool can make things bigger, more complex, and more violent. It
takes a touch of genius- and a lot of courage - to move in the opposite direction.

ASSET (Africa’s Search for Sound Economic Trajectories) is something new and
pioneering to help Africa (including Madagascar) move in a new direction. ASSET
Research is an Article 21 (not for profit) company, based in South Africa, and it presents
ASSET as an ecology and economics platform whose purpose is to forge new strategies and
to find new solutions for the ecological and economic development needs in Africa. ASSET
brings together the knowledge and know-how of a broad range of people, NGOs, and
ingtitutions from all over the world. It is a clearinghouse of learning, teaching, and research
for scholars, trainees, and students who will work within their respective communities and
environments on projects and/or research problems of special concern to them, but guided
and assisted through the international network. Regular meetings and workshops allow and
encourage cross-fertilisation and exchange of ideas and experience. The resulting synergy
helps al participants. Joint publications, websites, and other forms of communication further
unite the members of the network (see http://www.rncalliance.org). New models of socio-
economic development will be developed and tested, based on the restoration, regeneration
and rehabilitation of degraded ecosystems and outmoded systems of production, and the
recovery, revitalisation, and outright invention of economically, culturally, and ecologically
sound, trajectories for development and growth.

ASSET isinspired by the resilience and creativity of the people of Africa and Madagascar,
and seeks to unleash these forces in a way that will improve the well-being of the largest
possible number of hungry, poor, and deprived people. It seeks quality of growth and
development and places the values of care, justice, prudent management, and balance at the
heart of all research and recommendations. ASSET is different from existing initiativesin
various ways, namely:

: It is a research centre and think-tank driven by people who live and work on the
African continent. They will match the skills and insights from people worldwide
with the challenges at hand.

It is not constrained by political agendas.

It distinguishes itself from consultancy firms who often do what the market wants and
fail to addressissues of context, social impact, and sustainability.

It cooperates before it competes. The objective is quality, and other institutes and
organisations are welcomed to bring in elements that will enrich the programme. The
list of people and organisations aready cooperating with ASSET through the RNC
Alliance and other networks appears at the end of this document.
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AFRICA’'S SEARCH FOR SOUND
Economic TRAJECTORIES

1 | NTRODUCTION

The co-existence of poverty, loss of self-esteem and dignity, diseases such as cholera,
malaria, TB, HIV/AIDS, to name just a few, water and energy insecurity, and last but not
least environmental degradation — are Africas true Big Five. These are the daily redlity for
hundreds of millions of people in Africa and Madagascar. (Heresfter, it should be assumed
we also refer to Madagascar, even if that country is not named each time we refer to Africa).
Since the developed, industrialised world's economic strategies and concerns, in regards the
developing countries, are primarily focussed on the two emerging economic powerhouses -
China and India, Africa's problems attract little international attention. Strategies and new
solutions have to come from within. Current responses to the true Big Five of Africa are
based on the conventional approach of growing the respective countries gross domestic
product through export-led growth and foreign investments. While these are probably
essential ingredients for the long-awaited economic awakening of Africa, they are not enough
to meet the task at hand.

ASSET Research, a not for profit Section 21 company based in South Africa, has been
established to act as a research platform where Africa's development paths can be studied,
guestioned, and reconsidered from fresh global, regional, and local perspectives. It will
promote communication, collaboration, research, scholarships, and transdisciplinary
encounters and workshops bringing together people from seemingly unrelated subject fields
and areas of expertise, but drawn together by a shared commitment to make a difference for
present and future generations of people, and for the environmental and ecological matrix in
which our economies and lives must move forward.

ASSET, as an integrative research platform and think-tank, is based on the idea of
consilience, or unity of knowledge, as spelled out by the visionary biologist and philosopher
E.O. Wilson (1998). This concept of trans-disciplinarity implies that the knowledge and ideas
produced in and by business schools, and among socia scientists and ecologists and other
natural scientists, along with community leaders, NGOs and forward-looking business people
should work together to contribute to a research and development programme that
really works, with the adaptability and robustnessrequired in a rapidly changing world
of surprises and multiple constraints. In addition to its growing international network of
associates from diverse and complementary backgrounds and institutions, ASSET will have a
core staff to coordinate activities. Gathering ideas both from real world cases and from
literature studies and empirical analysis on questions of development and its relationship with
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poverty, society, and natural resources, our focus will be on problem-solving experientia
research, workshops and training, ASSET intends to provide scholarships to PhD and Master
students, enrolled in African and international institutions, and make provision for an
extensive internship programme involving scholarly individuals from various countries.
ASSET comprises various research focus areas (see Section 4) that will be led by capable
individuals sourced throughout the world, either on sabbatical, tenure assignments or in their
regular capacities at their home institutes. The organisation follows the principles of adult
learning. This will lead to a second phase wherein core competencies identified in the first
phase will be organised more closely into a problem-solving institute capable of tackling
specific as well as genera problems and challenges (see Section 5). This document sets out
what we have in mind and provides some ideas as to how our goals can be achieved.

2 VISION, MI1SSION AND VALUES

Thevision of ASSET is:
A prosperous, clean, and green economy in Africa in which everyone participates.

To help accomplish this, ASSET has the following mission:
To conduct and facilitate research into the nature of the ecological resources,
poverty/society and development nexus, and to formulate custom-made solutions
that will contribute to the sustainable development of Africa.

ASSET strives for excellence and originality in its work, and adopts an unwavering ethic of
stewardship as evident through an emphasis on justice, care, and prudent management. This
programme embraces the notion that Africa's development will neither happen from outside
nor from the top down. The only way forward is through its people and communities. Thisis
how the social and socio-ecologicd fibre of community life in Africa can, and should, be
reconstructed. Development is, after all, about people, and not just about money, and
certainly not about unsustainable growth.

Sustainable development can and should lead to social and environmental amelioration, and
to the halting social and environmental collapse. The restoration of natural and social capita
can, and should, happen hand-in-hand.

3 RATIONALE

In the past century and a half, the fields of economy and ecology grew apart from each
other to such an extent that even their basic vocabularies came to differ widely, and their
institutional bases diverged or even conflicted. In most universities and science councils, the
two domains are treated under the auspices of separate faculty deans, vice-principas, and
programme managers. The much needed integration and fusion of ideas, or consilience, that
is essentia to the understanding of how the *“household” (oikos) operates, and how it should
be managed, are completely lost within the unnatural void existing between these institutional
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silos. Thisis odd, given the common roots of the words “economy” and “ecology” (see Box
1).

Box 1: Definitions of Two Wordswith a Common Root

The word economics originates from two Greek words, namely oikos (house, or household) and nomos (law or
rule), which then combine as oikonomia. This in turn signifies household administration, household
management, or the law of the household. Likewise, the word economist in the original Greek would have
been oikonomos, which trandates to the modern term administrator. Such a person, in ancient Greece, was
regarded as akind of ruler of the house or house manager (in Greek: epitropos). Economists were supposed to
manage the “household” in which they lived and functioned. For a society or nation, this household consisted
of the entire oecumene, or living space, within which people functioned, managed, and exploited resources,
and lived, hopefully, full, rich, connected lives.

The word ecology aso stems from oikos, combined with logos, the “study of” or “the word of”. Economy and
ecology therefore have exactly the same root. While economy focuses on the management of the house,
ecology is the study of the principles, precepts and functioning of the oikos. While economists seek ways (or
policies) to manage the house in the best possible way, ecologists study the operation and functioning of the
biotic and non-biotic world, and the individua ecosystems in which we live, and upon which we depend. Itis
urgent that the twain should meet.

The purpose of the ASSET programme is to build an economy/ecology think-tank that will
internalise the importance of - among other things - water, energy, biodiversity and land use,
in the research and development of alternative development paths or tragjectories (see Section
5, below). In so doing, the best possible ways to manage, conserve, restore and benefit from
natural resources will be sought, within the special context of the developing countries of
Africa. It has been indicated that the global economy is far exceeding the earth’s biocapacity
(Global footprint network 2006). This global overshoot is now growing fast, but it is
probably at national, and regional levels that this global phenomenon can best be addressed at
the present time. For example, South Africa is a country that is clearly overshooting its
biocapacity, and her economy is currently on a patently unsustainable trgjectory (Blignaut
and De Wit 2004). The current growth trgectory seems to indicate that the country is doing
exceptionally well when considering a variety of macro-economic indicators. But when
socio-economic and environmental indicators are considered, just the oppositeistrue.

Clearly, the questions and observations raised about sustainability are just as applicable in the
rest of Africa as in South Africa, even though the rest of Africa (and Madagascar) does not
currently face the ecological overshoot problem as dramatically as South Africa. If the
conventional development paths continue to be followed, however, they will undoubtedly to
have similar problemsin future. This is because the economies of Africaare natural resource-
based (predominately agriculture and mining), which leads to degradation and depletion of
natural resources, under prevailing policies that disregard the ecological base of all
economies. The challenge is to redesign public and economic policies and realign
entrepreneurial behaviour so as to foster economic development, social upliftment, and
ecosystem health and integrity al at the same time. In other words, how can economic
development be promoted and the principles of prudent environmental management be
respected, simultaneously, in a developing country? Indeed, do developing countries in fact
have options for sustainable, or even synergistic, interaction between “growing” their
economy and protecting their environment? Can market forces be harnessed to advance
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environmental needs and objectives? Can ecological system models or known principles be
used to stimulate the economy in the desired direction, i.e, that of sustainability? Can
government agencies and private institutions or enterprises take proactive steps in the
direction of sustainability based on natural and human resources available locally?

Various case studies, cited in Blignaut and De Wit (2004), show that it is indeed possible to
achieve the above-cited symbiosis, or integration. Similar synergy is starting to appear in
other countries elsewhere in the geo-economic South and in the richer, industrialised
countries of the North as well (see Aronson et al. 2007). To further this objective, ASSET
seeks aternative development trajectories that are economically, socially, and ecologically
sound for Africa.

4 DESCRIPTION, RESEARCH NEEDSAND THEMES

4.1 Introduction

ASSET should be viewed as a holistic research programme addressing four principal

resear ch needs and eight focus areas asillustrated in Table 1.

Table 1: Key focus areas and corresponding r esear ch needs

Action-oriented resear ch needs

Natural capital and the

Development with care

Ecosystem functioning

Science-policy

Resear ch focus areas or themes

macro or micro option?

energy efficiency

macr oeconomy interaction

Water supply Integrated ecological- Assured, low cost supply Freshwater services Water conservation
economic modellingin  for coastal citiesin semi- strategies
river catchments arid regions

Water quality Economic costs and Prevention of water- Pollution and waste Better use of
benefits of improved water borne diseases management brackish and
quality on macro, sectoral seawater

Energy supply  Water, wind, biomass, etc. Renewable energy asa  Interactive systemsfor ~ Conservation; waste

treatment

Climate and air
quality

Environmental constraints
to economic development?

Prevention of climate
change and air-borne
disease

Environmental costs
included in devel opment
options

Decision support
and political process

Coastal and
marine resources

Wave and water power

Sustainable harvesting
from the sea

I ntegrated ecological-
economic modelling

Mangrove and dune
protection

Solid waste Biomass, methane, etc. [ Economic incentives and Pollution and waste Recycling, greater
management cleaner production management efficiency, etc.
Land use and New cropsfrom native ~ Restoration of natural  Ecosystem goods and Protected areas and
biodiversity plants; agroforestry capital services buffer zones

Food production Crop residues transformed Nutrition and preventive Pollution and waste Ecosystem health
and security to fuel, etc. health care management and human health
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It should be noted that the list of research themesin Table 1 is not exhaustive, and cell entries
are aso given simply as examples of research needs.

4.2 Research needs

The research focus areas and needs indicated in Table 1 stem directly from Africa’s urgent
need for sustainable economic development, as well as her exceptional bio- and eco-diversity
and abundance of natural resources. These two aspects of African reality should set the stage
for well-informed and creative development policies and implementation, provided political
will is coupled to effective, transdisciplinary, action-orientated and problem-solving research.
In this section, we briefly discuss the four research needs have been identified thus far, before
considering in more detail each of the research focus areas in Section 4.3, and followed by
some of the actions being undertaken to address them in Section 5:
- Natural capital and the macroeconomy,

Development with care,

Ecosystem functioning, including so-called socio-ecological systems and cultural

landscapes), and

Science-public policy interaction.

4.2.1 Natural capital and the macr oeconomy

The nature of the interaction between natural capital and other forms of capita
(manufactured, human, social and financial) is centra to the development of Africa, and
elsewhere (Costanza and Daly 1992; Jansson et al. 1994; Daly and Farley 2004; Farley et al.
2005). Natural capital cannot be studied in isolation when questions are asked about the
sustainability of alternative development options. Blanket policies, whether pro-growth or
pro-environment, as dogmatically written in many policy documents today, ssimply do not
work. Detailed linkages between natural capital and the economy need to be documented to
inform and open up more creative, realistic, site- and case-specific choices, and strategies for
addressing socio-economic and environmental/ecological issues simultaneously.

Three general postulates on the link between increased economic activity and the
environment can be advanced:
More economic activity (through trade, investment or tourism) will lead to increased
economic growth and therefore possible environmental degradation in the short term,
but in the longer term the rise in welfare should lower environmental impacts,
More economic activity will lead to an increasing amount of environmental
degradation, but sustainable options are available to counteract these negative
impacts, and
More economic activity could push the impacts of economic growth beyond the
carrying capacity of local ecosystems, creating an irreversible loss of ecosystem
resilience and decline of environmental services.

The cause-and-effect relations between increased economic activity and environmental
impacts on a macro level of analysis are difficult to define. Economic growth can solve some
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environmental problems over time (e.g., particulate matter and sulphur dioxide pollution)
through technology, but in other cases more economic activity only causes worsening
environmental side effects over time (e.g., carbon dioxide, municipal wastes) (World Bank
1992). Enhanced economic activity has definite advantages for human hedlth, yet
opportunities exist for developing regions to develop in a way that is more environmentally
friendly than was the case for developed countries. This is emphasised by the fact that Africa
needs growth and development. The continent also has a great wealth of assets in the form of
natural capital. In some cases more growth will lead to less impact on the natural capital base,
in other cases it will not. There is a need to study the relationship between Africa's
economies and natural capital much more specifically in the process of formulating policy
and investment priorities. Both the depletion and the assisted augmentation of natural capital
need to be studied on case-by-case and comparative bases.

4.2.2 Development with care

The growing realisation of negative and positive ecological feedback systems, the need for
social justice and the risk of increasingly restless job seekers, necessitates a rethink of
development options. Development is first and foremost about people and great care
needs to be exercised when recommending any particular development trajectory. As
many development theories and models have been tested and tried aready, this is no easy
task.

ASSET@ research programme will not attempt to deliver a new development framework, but
rather will focus on the underlying philosophies, scientific viewpoints and religious/spiritual
mindsets shaping people® perceptions of development and their interrelation with natural
resources (De Wit 2001) — with specific reference to Africa. Also, current economic and
ecological development theories and models will be reviewed, aong with the aternative
normative frameworks, worldviews, interest group values, and policy processes of relevance.

The nature of trade-offs among economic growth, poverty, resource use and environmental
pollution will be analysed on a case specific level in various African contexts. The
application of methodologies and recommendations on the use of environmental vauation
techniques in the context of urban and rural Africa will be continued. To eucidate the links
among natural and environmental resources, and poverty, in Africa a spatially sensitive
approach, supported by GIS, remote sensing with satellite images, and statistical modelling,
will be adopted.

4.2.3 Ecosystem functioning

The link between ecosystems health and resilience, and sustainable economic development
needs to be further researched in an African context. The links between a healthy flow of
ecosystem goods and services and economic welfare have been pointed out (Anderson and
De Wit 2002; Pagiola et al. 2002; DEAT, undated; and Aronson et al. 2007), but the need
clearly remains to integrate the economic vaue of ecosystems into plans and policies for
socio-economic development in al African countries. Research on payments for ecosystem
services (PES) has started in some areas in South Africa (Pagiola et al. 2005), but much more
work is needed to identify the ecological potential and economic value of priority ecosystem
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goods and services throughout Africa. Additionally, management practices that would ensure
the continued provision of these services must be studied, as well as mechanisms to include
the value of these services into decision-making processes in markets, governments, civil
society and other institutions including, for example, willing buyers and cost effective market
creation. Although it is not expected that payment for ecological goods and services will be
an important macro development option, the linkages to rural poverty and local governments
are significant and need to be further analysed through local pilot studies.

4.2.4 Science-public policy interactions

For research to make an impact and help promote improved conditions for people it has to
influence policies and decisions made concerning alternative development paths and options
at local, regional, national and continental levels. It is proposed that spatially and temporally
refined shadow prices for natural and environmental resources in Africa should be devel oped,
along with natural resource accounts and indicators, and tailor-made and integrated
development and natural environmental resources models operating at household, business,
regional, sectoral and economy-wide levels.

Finally, strategies and tactics for promoting corporate socia responsibility and triple-bottom
line accounting will be developed. On policy processes themselves, the redlity of policy
design, policy formulation and implementation processes, appropriate policy mixes on
incentives and disincentives local economy as well as internationa trade and finance is
important research agendas (De Wit 2002). Research is aso needed on how implementation
can best lead to justice and inclusion, accounting for the true value of natural and
environmental resources, recognising the broader benefits of natura and environmental
resources rather then exploitation, how these solutions can be custom-made, and how best
they can be monitored and evaluated.

4.3 Research focus areasor themes

To provide a framework for the above-mentioned research needs, severa natural and
environmental resource themes have been identified that are important from economic, socia
and ecological perspectives. These themes will be studied within the context of the needs
identified above and related to the specific themes presented in Diagram 1. These themes are
water (quantity and quality), energy (supply), climate change, air quality, coast and marine,
land use and biodiversity and solid waste. Key questions pertaining to these themes are listed
below, supplemented with information in boxes related to a selection of current studiesin the
respective focus areas. This list is by no means exhaustive, but serves as a starting point. It
should also be noted that the research themes are interrelated and will be treated as such, even
though they are distinguished here for purposes of clarity.

4.3.1 Water quantity and quality

South Africa counts many stressed water catchments where user needs exceed capacity or are
set to exceed capacity quite soon. Water scarcity and water pollution of course are not unique

10
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to South Africa, and they are intimately associated with poverty, food insecurity, and disease
(Ashton 2002). Coupled with increasing human population, the demand for water inevitably
leads to trade-offs with regards the allocation of water among competing users. If such trade-
offs are not facilitated within appropriate institutional support, they lead to large welfare
losses.

Box 2: Water

An ongoing study on the socio-economic implications of aternative water management classes in the Elands
river catchment in South Africa can be used to illustrate an integrated modelling approach to link water quantity
and water quality variables with socio-economic activities at the catchment level (Claassen 2005). Another
relevant study highlighting the role of inclusive decision-making is the economic modelling done on the
Crocodile River in South Africa (Crafford et al. 2002). The Crocodile River catchment represents the
complexities of integrated water use across a number of irrigated agriculture crops, sugarcane, and commercial
forestry, highlighting the need for information on the economic, social and environmental impacts of water re-
alocations. The economic model developed for this study compared the economic efficiency of water use by
sub-tropical fruits, forest plantations, and sugar cane in the Crocodile River catchment. It analysed water use
efficiency based on direct economic benefits generated in the primary production activities, e.g. at the farm level
and indirect economic benefits realized upstream or downstream in the primary and secondary sectors of the
value chain. In addition, the socia costs and benefits of the major environmental impacts of these value chains
were thoroughly investigated.

King (2004) provided an overview on the economic value of water in South Africa, highlighting that water
prices do not yet reflect the true economic value of freshwater resources in South Africa. Mackay (2003)
provided a valuable overview on national water legislation and trends as well as highlighting various water
pricing strategies.

Currently water is highly subsidised in many parts of South Africa (and no doubt the rest of
Africa) and across varying sectors and user groups. This results in large-scale inefficiencies.
For example, where water is priced below its “real” cost or “opportunity cost”, it is wasted
(through the persistence of leakages and transfer losses. Otherwise, it is used inefficiently,
through over application, losses due to poor technology, and/or to inappropriate use such as
application for unsuitable crop types, riparian zone planting, increased withdrawals, over re-
use and recycling, etc.).

Inefficiencies in water management are often the result of poor economic information in
water management. Water is not allocated to areas of highest economic return, while
maintaining socia justice and the integrity of ecological services. Recent droughts have again
highlighted the need to identify alternative water supply options. For example, the feasibility
of utilising groundwater aquifers and desalination of seawater are two options under
consideration by the City of Cape Town. Full costing of freshwater resources, and the use of
economic incentives rather then regulations would make such alternatives more cost-
effective.

These few paragraphs highlight the need for an integrated approach to water resource

management where both ecological constraints and the socio-economic importance of the
resource are taken into consideration.

11
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4.3.2 Energy, climateand air quality

South Africa s eectricity consumption (93 per cent of which is coal-based) is 3.8 megawatt
hours (MWh) per capita compared to 1.3 MWh for other lower-middle-income countries and
25 MWh for upper-middle-income countries (World Bank 2003). Consequently, the
country’s carbon-dioxide emissions lie between that of upper-middie-income and high-
income countries at approximately 7.4 (metric) tonnes (t) carbon dioxide (CO,) per capita
(IEA 2001). Thus, South Africa has a very heavy carbon footprint, comparatively speaking,
as is illustrated in Figure 1. In absolute terms, South Africa ranked 19th in the top 25
greenhouse gas (GHG) emitting countries of the world in 2000 and is by far Africa's largest
GHG emitter. It is estimated (WRI 2005) that in 2000 South Africa contributed 1.2% towards
world GHG emissions, despite its relatively small economy and population (44 million
people). This stands in stark contrast to India which contributes about 5.6% to world GHG
emissions, despite having a population of more than 1.1 billion, i.e., 25 times greater than that
of South Africa.

To evauate and appreciate South Africas large carbon footprint from an economic
development perspective fully it has to be said that in 2001, based on the latest national
census, approximately 73% of rura households use either wood or paraffin for cooking
purposes, and only 18% have access to electricity. In total only about 60% of households
have access to grid electricity (SSA 2002). Thus, a very large portion of the country’s
population does not have grid electricity and, even some of those who do have access, cannot
afford the necessary appliances. It is a national imperative that these households be integrated
into the economy and be provided with grid electricity since indoor air pollution (mainly
respiratory, due to inhalation of smoke) significantly and adversely affect people’s quality of
life. But this implies more coal-based electricity generation and more carbon emissions,
especially because of the need not only to provide electricity at home, but aso to introduce
the poor into the agriculture, mining and manufacturing sectors. Given the developments
within the global carbon market, it is not impossible that South Africa will receive a carbon
cap in 2012 (at the start of a possible second commitment period under the Kyoto protocol).
More demand for electricity, but with less ecological space to manoeuvre in, implies a
challenging future from an economic devel opment perspective.

12
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Figure 1: South Africa’s carbon emissionsintensity: An international comparison
(SA=100)
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Box 3: Energy

Alternative energy technologies and carriers are actively debated due to the imminent threat posed by climate
change and its expected impact on agriculture, biodiversity, and the way we life currently in general. These
studies are, however, almost exclusively undertaken from an engineering or applied environmental science
perspective. Only a limited number of studies have been done on the economics of climate change and the
search for improved measures of economic decision-making, and these were mainly focused on two issues: a)
quantifying the cost of climate change (Turpie et al. 2004; and Spalding-Fecher and Moodley 2004) and b)
determining the most appropriate fisca and other market based instruments to internalise externalities
(Blignaut 2000; Blignaut and De Wit 2004; Van Heerden et al. 2006). These studies have not yet addressed
energy in relation poverty, society, biodiversity, and environmental management. Nor has any integrated study
been carried out focusing both on engineering solutions and economic instruments simultaneously. These are
serious gaps When it comes to advising decision-makers concerning appropriate positions that southern Africa
should adopt regarding energy and addressing regional energy-poverty in a creative, proactive fashion.

From both a supply and demand, as well as a technology perspective, the sub-continent has
serious problems that need high-level analytical thinking and strategic advice and planning.

4.3.3 Coastal and marine resources

Africa does not represent large-scale fisheries, but some important fishing areas are found on
the west coast of Africa and these provide nutrition and livelihood to many rural and peri-
urban people. Economic inputs to marine and fisheries policy are in its infancy. ASSET will
fill the niche and build on existing initiatives in the region. The European Union finances a
project on the impact of river-coast changes on the economic value of shrimp production in
Maputo Bay, Mozambique. A further European Union study, led by IMAR, Portugal, also

13
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attempts integrated ecol ogical-economic modelling in Chinese aquaculture systems with one
of the objectives to build African expertise in this area. Some other relevant studies have
focussed on the economic value of estuaries, and the economic value of beaches in South
Africa (Cooper et al. 2003).

4.3.4 Biodiversity and Land use

Africa is blessed with exceptionally high levels of species richness and endemism, both in
plants and animals. Eco-diversity or the diversity of ecosystems and landscapes is also
exceptionally high in the overall region, as indeed is cultura diversity as well. Tragically,
however, the sub-continent is losing biodiversity at truly alarming rates, primarily due to
population growth, land use changes and the increased demand for biomass energy. This
leads to an increased need to restore or rehabilitate degraded land and ecosystems, as is
indicated in Figures 2a and 2b below. (Although these figures present a South African
perspective, the same arguments and conditions hold for all other countries in the area
considered here).

Box 4: Biodiversity

Biodiversity has been considered primarily from environmental and ethical vantage points. It is only recently
that the economic effects of aspects of biodiversity loss come into consideration (e.g., Hosking 2004; Van
Wilgen et al. 2004; and Scholes and Biggs 2005 (see below), to cite three studies carried out in South Africa).
Recently, however, another initiative to focus attention on the restoration of natura capital has been launched
(Aronson, Milton and Blignaut (eds.) 2007. Restoring natural capital: Science, business and practice.
Washington D.C.: Island Press). This book describes and compares many efforts - including quite a few from
sub-Saharan Africa, concerning ongoing efforts and strategies, at local, regiona and global levels, to foster the
restoration of natural capital and facilitate trans-disciplinary (economy/ecology) research involving various
ingtitutions and individuas, both in the devel oped and devel oping worlds.

In much of the area, an important contributing factor to biodiversity loss is the prevalence of
invasive alien species. These exotics are aso having a serious effect on both water quality
and quantity and they adversely effect land and water productivity as well. It is therefore
highly appropriate that a programme of invasive alien clearing (the Working-for-Water
project) was launched in 1995 throughout South Africa (see http://www.dwaf.gov.za/wfw/).
Invasive diens, do, however, contribute to fodder, energy, and even carbon sequestration.
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Figures2a and 2b: Lossin biodiversity priority areas
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4.3.5 Food production and security

The people of Africa living off the land experience an increasing battle for survival. The
natural beauty of these regions is swamped by the consequences of poverty, development
efforts gone astray, and worrisome changes in the economic and socia structures. It is
evident that a large number of people has been forced to change from their traditiona
subsistence rural agricultura livelihoods to work as peasants for large-scde commercial,
mainly cattle and goat, farmers. Farmlands that used to be collectively owned by a large
number of community people are now in the hands of a select few, an elite. These wedthy
landowners rarely reside on the ranches themselves, though they may have their roots there.
This has obvious impacts on the distribution and general level of income (or rather the lack
thereof) and causes poverty for the people residing on the land. These peasants receive very
little more than the right to remain on the land. The short-term drive for mass production and
high turnover has led to the overgrazing of many fields and amost al pastures. It is
unfortunately very common, across all of rural Africa, to find large pieces of land with little
or no indigenous groundcover at all, with the al too familiar scars of soil erosion as evidence
of the serious past mismanagement of the land. The situation in Madagascar is even worse,
where the average rate of soil erosion per hectare and per year is widely considered to be the
highest in the world.

Rural people, consequently, have to turn to aternative forms of income generation.

Consequently, many of them have migrated towards the main roads or arteries. On al the
main arteries there are an increasing number of small villages, al fighting their own fight for
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economic survival. The people are displaced and impoverished refugees aiens in their own
land - aland that does not supply dinner any longer. They are too poor to even sell whatever
produce they have to a neighbouring community, so they trade or barter among themselves.
Payments for transport and communication, however, go to national or international
companies, implying that the money in circulation in the community is ever-dwindling, and
only marginally supported by the occasional donation or transfer of funds from a family
member employed elsewhere.

Poverty and land degradation also go hand in hand. The poorer people become, the more they
become dependant on natural resources. The more the natural resource base is harvested (or
mined), the less resources are available for the future. The more the natural carrying capacity
is jeopardised, the more impoverished people become. These social, economic, and
ecological feedback cycles have devastating, and long-lasting, implications on welfare and
well-being. Common ways to alleviate immediate poverty include begging, crime, and, of
course, prostitution, which has direct and severe effects of the welfare of people through the
rapid spread of HIV/AIDS, especially along truck and bus routes. HIV/AIDS reduces the
immune systems of already malnourished people to such an extent that their bodies cannot
fight the continuous onslaught of malaria and cholera.

To solve this mushrooming problem requires an integrated and sustainable rural development
and conservation strategy (see Section 5). Alternatively stated, a land use plan is needed that
is truly a plan making optimal use of the land. This can involve options such as the organic
growing of nutritiona supplements, or the intensive production of fuelwood and charcoal.
But for each option, feasibility studies are required. Otherwise, poverty will gradualy, but
irreversibly, destroys Africa's most valuable commodities - itsland and biodiversity.

5 ACTION TOWARDS SOLUTIONS

As indicated above, the purpose and focus of ASSET is not research for research’'s sake.
Rather, the objective is to conceptualise, formulate, define, test, and communicate new
options and solutions for Africa’s unique set of challenges.

The research and teaching will provide technical and scientific support towards sustainable
economic and ecological policies, frameworks and models that will contribute to the
aleviation of poverty, unemployment, the lack of food, water and energy security amidst
conditions of increasing urbanisation and rural degradation.

While the geopolitical North is moving towards policies to reduce consumption, the opposite
is needed for the geopolitical South, including Africa and Madagascar. Here, consumption
has to increase if the concerns of disease, malnutrition, and inadequate infrastructure are to
be addressed effectively. However, these challenges must be addressed in ways that do not
lead to further environmental damage or overshoot, for example through increase in solid
waste, further loss of biodiversity or increased carbon load. This implies the search for
practical solutions that will address food, energy and water security while also contributing to
improved land use and environmental restoration and rehabilitation. It is a tall order, but
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strategies must be developed that simultaneously reduce the continent’s carbon footprint,
improve the efficient use of water and the development of alternative water sources, and
promote the reduction of solid waste generation.

6 INSTITUTIONAL ORGANISATION

James Blignaut leads the programme with support from Martin de Wit and James Aronson
(see CVsin Annexes 1 - 3). To fulfil its stated vision and mission, and to effectively address
the dynamic complexity of the issues involved, ASSET is a multi-faceted and multi-layered
research strategy based upon collaborative involvement of:
- Ecologists, economists, engineers, political scientists, information scientists and other

specialists and generalists;

Local aswell asinternational research institutions,

Senior researchers aswell as masters and doctora students;

Institutional stakeholders such as private sector, government, civil society and labour.

Diagrammatically the operations, structure, and functions of ASSET can be presented as
follows:

Diagram 1: ASSET: The network

ASSET < C_ol I a_bor_atl ng
institutions

Provide scholarship & research support Conduct research
Internship programme Capacity building
Conduct research aimed at focus areas Participate in process of solution seeking

Administrative and secretariat function

v v

Activities: Outcomes:
Research programmes Economy/poverty/ecol ogy solutions
Research workshops towards stimul ating the economic
Research conferences development of Africa& Madagascar
Research networks Tertiary qualifications
Capacity building General capacity building
Information sharing
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Enwsaged specific tasksinclude:
Establish a scholarship programme in development/economy/ecology and poverty
studies for masters and doctoral involving a cross-section of tertiary institutions in
Africa;
Establish a full-time research programme focussing on the importance of the above
listed themes and foci (water (quantity and quality), energy (supply), climate and air,
coast and marine, land use and biodiversity, solid waste and food security and
production) on development and poverty;
Involve local community representatives and scholars from various African countries
through an internship programme;
Organise and host regular focus area group workshops/retreats involving focus area
specidlists, collaborating institutions and both their senior and junior researchers and
would be aimed towards research feedback, agenda-setting and solution seeking;
Organise and host a series of conferences on economy, poverty and the environment,
to be held in adifferent country of the region once every two years; and
Enhance the communication and dissemination of subject-relevant activities of the
550-member  Forum  for Economics and the Environment (FEE)
(http://www.econdenv.co.za/).

Institutions and individuals that have aready pledged their support and who have either
verbally or in writing agreed to collaborate are listed in Annex D.

7 Conclusion

Africa’s search for sustainable economic trajectories has to be of foremost concern for all
involved in Africa’s development. Africa (including Madagascar) does not have the luxury to
grow following the same development pathway as that of the developed world. There is not
sufficient ecological space for that. Africa’s development pathway has to be different. It
has to be one in which economics are practised in which nature matters and
conservation is practised in which people matter. In seeking the best synergistic outcome
for both people and nature Africa could indeed become a world-leader in integrated
development, as captured by ASSET research’s vision statement, which is to see a
prosperous, clean, and green economy in Africain which everyone participates.

ASSET acknowledges that Africa's solutions will have to come from within. That is why
ASSET islead by Africans and why ASSET wish to capacity as many Africans as possible
to contribute to the development of sustainable trgjectories for Africa through initiating and
supporting research programmes and by teaching skills for more informed decision making
on Africa’s long-term development path. But ASSET recognises that Africa cannot develop
in isolation from the rest of the world, but only in conjunction with. That is why ASSET is
co-directed by an international partner who shares the core ASSET values as described in
this document and why ASSET partners with a range of institutions and individuas from
around the world.
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Those involved in ASSET are convinced that its Africa’s time to stand up and be counted.
We invite you to participate in this research and development initiative. Please contact Prof
James Blignaut (james@jabenzi.co.za) for more information. If you or your organisation has
the skills and desire to participate in our research, training, outreach and demonstration
programmes, or if you want to make any other contribution to our efforts, please let us know.
Tax-deductible donations are welcome, and can be routed directly to ASSET or through the
international RNC Alliance, based at NGOs in the USA and Australia.
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Blignaut, JN., Van lerland, J., Xivuri, T., Van Aarde, R., Aronson, J. The Socio-Economic Impact of
ARISE, an Ecological Restoration Project in Greater Giyani, South Africa.

Blignaut, J.N., Milton, S. and Cupido, C. The economic benefit of controlling invasive alien plant species
in the Karoo biome of South Africa.

Herling, M. and Blignaut, J. An evaluation of the economic cost of Cholera: The case of KwaZulu/Natal.

Books

Blignaut, J.N. (Ed.) 2002. Bridging the Economics / Environment divide. Accredited refereed conference
proceedings of the first conference of the Forum for Economics and Environment. 1SBN 1-86854-437-0.
220pp

Blignaut, JN. and De Wit, M.P. (Eds.). 2004. Sustainable Options. Cape Town: UCT Press.

Aronson, J., Milton, S. and Blignaut, J.N. (Eds.) 2007. Restoring Natural Capital: Science, Business and
Practice. Island press.

Blignaut, J.N., De Groot, R., Aronson, J. and Farley, J. (In prep.) Valuation and finance of Restoring
Natural Capital. Island Press.

Chaptersin books

DeWse, G.L., Harmse, C. and Blignaut, J.N. 1997. Economic Systems Approach Applied to South Africa. In:
Yanagihara, T. and Sambommatsu S. (Eds.) 1997. East Asian Development Experience: Economic Systems
Approach and its Applicability. Tokyo: Institute of Developing Economies

Van Heerden, J.H. and Blignaut, JN. 1998. Microeconomics. In: Steyn, F. Introduction to Economic Theory
and Palicy in South Africa. Pretoriac BEPA.

Jordaan, A.C. and Blignaut, JN. 1998. Development economics. In: Steyn, F. Introduction to Economic
Theory and Policy in South Africa. Pretoriac BEPA.
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Britz, J.J. and Blignaut, JN. 1999. An ethica perspective on information poverty and proposed solutions. In:
Ethicomp ®@9 proceedings of the 4th Ethicomp International conference on the social and ethical impacts of
information and communication technologies. 5-8 October 1999. Rome: Centro di ricerca sui sistemi
infomativi, Luiss Guido Carli University. |SBN: 88-900-396-0-4.

Blignaut, J.N., Hassan, R. and Lange, G-M. 2003. Natural Resource Accounts for Minerals: A Southern
Africa Country Comparison. In: Perrings, C. and Vincent J. (Eds.) Natural Resource Accounting and
Economic Development. Cheltenham: Edward Elgar. ISBN 1-84064-924-0.

Blignaut, JN. 2006. Towards economic participation by all: A South African case study. In: Jenkis, H.
(Ed.). Freiheit und bindung der wirtschaft. Berlin: Duncker & Humbolt.

Blignaut, JN. and Van Aarde, R.J. 2007. Restoration of a communa savanna, South Africa. In Clewdll,
A. and Aronson, J. (Eds.) Ecological restoration: Perspectives, principles and a global vision. Idand
Press.

Aronson, J., Milton, S., and Blignaut, J. 2007. Restoring natural capital: Definitions and rationale. In:
Aronson, J., Milton, S. and Blignaut, J. (eds.), Restoring natural capital: The science, business, and
practice. Washington, D.C: Iland Press.

Blignaut, J., Aronson, J., Woodworth, P., Archer, S., Desai, N., and Clewdl, A. 2007. Restoring natural
capital: A reflection on ethics. In: Aronson, J.,, Milton, S. and Blignaut, J. (eds.), Restoring natural
capital: The science, business, and practice. Washington, D.C: Island Press.

Blignaut, J., and Loxton, E. 2007. An approach to quantify the economic value of restoring natural capital.
In: Aronson, J., Milton, S. and Blignaut, J. (eds.), Restoring natural capital: The science, business, and
practice. Washington, D.C: Iland Press.

Milton, S., Aronson, J., and Blignaut, J. 2007. Restoring towards a better future. In: Aronson, J., Milton,
S. and Blignaut, J. (eds.), Restoring natural capital: The science, business, and practice. Washington, D.C:
Island Press.

Mohr-Swart, M., Coetzee, F. and Blignaut, JN. 2008. Transformation and Sustainable Development in
the South African Mining Industry. In Schaltegger, S (Ed.) Environmental Management Accounting for
Cleaner Production. EMAN.

Blignaut, JN., Moodley, S., De Wit, M.P. and Herling, M. 2008. The heath cost of asbestos mining in
Prieska. In Mahorta, G. (Ed.) Devel opment issues of economic growth. Sterling publishers.

Blignaut, J., De Wit, M.P. and Barnes, J. 2008. The economic value of elephants. In Scholes, B. (ed.)
Assessment of South African elephant management.

Clewell, A., Aronson, J.C., and Blignaut' JN. 2008. Criteria for recognizing, organizing, and planning
ecologica restoration. In S. Bautista, J. Aronson & R. Valgo (Eds) Land restoration to combat
desertification: Innovative Approaches, Quality Control, and Project Evaluation. Zaragosa: CIHEAM.
Aronson, J. and Blignaut JN. (In prep.) Piloter la trgjectoire des écosystemes, et restaurer le capita
natura. In Gouyon, P., Leriche, H. and Civard-Racinais, A. Aux origines de I’ environnement.

Van Heerden, J.H., Tol, R., Gerlach, R., Blignaut, JN., Hess, S., Horridge, M., Mabugu, R., Mabugu, M.,
de Wit, M. and Letsodo, A. (In prep.) Double Dividends of Additional Water Charges in South Africa.
Edward Elgar.

Other

Editor (2004-2007): South African Journal of Economic and Management Sciences

Associate editor: Energy economics, Conservation Letters and The South African Journal of
Wildlife Research

Editorial member: The FarmAfrica (Quarterly magazine)

External examiner:
Council for Scientific Industrial Research (CSIR), Nationa Research Foundation (NRF),
South AfricalNetherlands research partnership (SANPAD), Rhodes University, Tswane
University of Technology, University of KwaZulu-Natal, University of Limpopo, University of
Stellenbosch, University of Cape Town, Water Research Commission

Externa referee of accredited journals:
Eastern Africa Socia Science Research Review, Environmentd and Development Economics,
Journal of Arid Environments, Restoration Ecology, Ecological Engineering, Acta
Academica, Meditari, South African Journal of Science, South African Journal of
Economics, Tydskrif vir Geesteswetenskappe, WaterSA, Devel opment Southern Africa
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ACCOLADES (2005 & 2006)
2005 Biographical information included in the 8" Marquis Who's Who of Science d Technology
Recipient of the Internationd Biographica Centre, Cambridge, England, International
professional of the year 2005 award.
Recipient of apost-doctord fellow award from the University of Pretoria
Co-recipient of a Restoring Natural Capita grant from the Wind ow-foundation (USA)
Co-recipient of a Restoring Natural Capital grant: Nationa Science Foundation (NSF) (USA)
2006 International Academ%/ of Biographies World's most influentia scientist award
Keynote spesker, 5" European Conference of the Society for Ecologicad Restoration,
Greifswad, Germany
Invited panellist to the International Society for Ecologica Economics conference, Delhi.

MEMBERSHIPS

Economic Society of South Africa, South African New Economics Foundation (SANE), Society for
Ecologica Restoration Internationd, International Society for Ecologica Economics, Forum for Economics
and Environment (www.econdenv.co.za), Research Advisory Board: Working for Water, Advisory panel
to Statistics South Africa, Centre for Environmental Economics and Policy in Africa, CSIR energy
forum,
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Annex B: CURRICULUM VITAE: MARTIN DE WIT

1 GENERAL
Nationality South African citizen
Email martin@sustainabl eoptions.co.za
Present positions Director: De Wit Sustainable Options
Highest qudification: DCom (PhD): Economics, University of Pretoria (UP), thesis title:
Economic policy making for complex and dynamic environmental
problems: A conceptual framework (2001):
2 PUBLICATIONS (since 2000)

21 Peer reviewed publications

Balance, A., Shackleton, C.M., Shackleton, S.E., Geach, B., Crookes, D., de Wit, M., Evans, J., von Mdltitz, G.,
Willis, C., Kelawang, S. & Havemann, J. 2001. Vauing South Africa's savanna's. methodological
issues. Southern African Forestry Journal, 191, July: 43-52.

Blignaut, JN. & De Wit, M.P, 1999. Integrating the natural environment and macroeconomic policy. Agrekon,
38(3), September: 374-94.

Blignaut, J.N. & de Wit, M.P. (eds.) 2004. Sustainable Options: Economic development lessons from applied
environmental and resource economicsin South Africa. Cape Town: UCT Press.

Blignaut, JN. & de Wit, M.P. 2004. A perspective on the South African economy, in Sustainable Options:
Economic development lessons from applied environmental and resource economics in South Africa,
edited by Blignaut, J.N. & de Wit, M.P. Cape Town: UCT Press.

Blignaut, JN. & de Wit, M.P. 2004. The economics of the environment, in Sustainable Options; Economic
development lessons from applied environmental and resource economics in South Africa, edited by
Blignaut, J.N. & de Wit, M.P. Cape Town: UCT Press.

Crookes, D.J. & de Wit, M.P. 2002. Environmental economics and its application in environmental assessment
in South Africa: an evaluation of the status quo. Impact Assessment and Project Appraisal, June: 127-
34.

De Wit, M.P. & Blignaut, JN. 2004. Reflecting on Sustainable Options, in Sustainable Options. Economic
development lessons from applied environmental and resource economics in South Africa, edited by
Blignaut, J.N. & de Wit, M.P. Cape Town: UCT Press.

De Wit, M.P. & Blignaut, JN., 2000. A critica evaluation of the capital theory approach to sustainable
development. Agrekon, 39(1), March: 113-27.

De Wit, M.P. & Scholes, R.J. (in press) The Economic Vaue of Controlling Invasive Alien Plant Speciesin the
Savanna, in Economic impact of invasive alien plants of ecosystem goods and services in the savanna
biome, edited by Blignaut, JN. Marais, C., Turpie, J. & van Wilgen, B. Working for Water
Programme.

De Wit, M.P. 2002. Economic policy making for environmental problems as an interactive learning process.
South African Journal of Economic and Management Sciences, 5(2), June: 308-35.

De Wit, M.P. 2002. Managing uncertainty from global change. When will economists and policymakers start
learning together?, in Risk and Uncertainty in Environmental and Resource Economics, edited by E.C.
van lerland, H.P. Weikard & J. Wesselaar. Proceedings of Conference Risk and Uncertainty in
Environmental and Resource Economics, 5-7 June 2002, Wageningen, The Netherlands. Wageningen:
Environmental Economics and Natural Resources Group.

De Wit, M.P. 2002. The environmental impacts of Foreign Direct Investment in the mining sector. The case of
South Africa. Paper published on invitation for the FDI and mining conference, OECD, 7-8 February
2002. Internet: http://www.oecd.org/pdf/M00025000/M00025771.pdf.

De Wit, M.P. 2003. Climate Change Research in South Africa, in Climate Change Mitigation and Adaptation.
Identifying Options for Developing Countries, edited by Huttner, K.L., Jake, J.-Fr. and Fischer, W.
Schriften des Forschungszentrums Julich. Reihe Umwelt/Environment, Volume 41.  Julich:
Forschungszentrum Julich GmbH.

De Wit, M.P. 2004. Economics, the natural environment and public policy making, in Sustainable Options:
Economic development lessons from applied environmental and resource economics in South Africa,
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edited by Blignaut, J.N. & de Wit, M.P. Cape Town: UCT Press.

De Wit, M.P., Crookes, D.J. & van Wilgen, B.W. 2001. Conflicts of interest in environmental management:
Estimating the costs and benefits of a tree invasion. Biological Invasions, 3:167-78. ENV-P-R 2001-
027.

De Wit, M.P., van Zyl, H. & King, N.A. 2004. The cost of noise pollution, in Sustainable Options: Economic
development |essons from applied environmental and resource economics in South Africa, edited by
Blignaut, J.N. & de Wit, M.P. Cape Town: UCT Press.

Ferreira, J.G., P.F.Abreu, A. Bettencourt, S.B. Bricker, J.C. Marques, JJ. Melo, A. Newton, A. Nobre, J.
Patricio, F. Rocha, R. Rodrigues, F.Salas, M.C. Silva, T.Simas, C.V. Soares, P.E. Stacey, C. Vae, M.
de Wit, W.J. Walff, 2005. Monitoring Plan for Water Quality and Ecology of Portuguese Transitional
and Coastal Waters. Development of Guidelines for the Application of the European Union Water
Framework Directive. University of Lisbon, Institute for Marine and Aquatic Research, Portugal.
Lisbon: IMAR.

Ferreira, J.G., Andersson, H.C., Corner, R., Groom, S., Hawkins, A.J.S., Hutson, R., Lan, D., Nauen, C., Nobre,
A.M., Smits, J,, Stigebrandt, A., Telfer, T., de Wit, M.P,, Yan, X., Zhang, X.L. & Zhu, M.. 2006.
SPEAR. Sustainable Options for People, Catchment and Aquatic Resources. European Union Sixth
Framework Programme. FP6-2002-INCO-DEV-1. Contract no.: INCO-CT-2004-510706. 70pp.

Letsodo, A., Blignaut, J., de Wet, T., de Wit, M., Hess, S, Tol, R. & van Heerden, J. 2005. Doubl e dividends of
additional water consumption charges in South Africa. PREM Working Paper 05/01. Institute for
Environmental Studies, Free University of Amsterdam.

McConnachie, A.J., de Wit, M.P., Hill, M.P., & Byrne, M.J. 2003. Economic evaluation of the successful
biologica control of Azolla filiculoidesin South Africa. Biological Control, 28: 25-32.

Reed, D. & de Wit, M.P. (eds.) 2003. Towards a just South Africa. The political economy of natural resource
wealth. CSIR, Pretoria and WWF-M PO, Washington D.C.. Cape Town: Naspers.

Rossouw, N., Davies, S., Fortuin, H., Rapholo, B. and de Wit, M.P. 2003. South Africa. In: Southern African
Ingtitute for Environmenta Assessment, Environmental impact assessment in southern Africa.
Windhoek: Southern African Institute for Environmental Assessment, pp. 201-225.

Shackleton, C.M., Hassan, R.M., de Wit, M.P., Shackleton, SE. & Beukman, R. 2002. The contribution of
natural forests and woodlands to national income and economic welfare. In Hassan (ed.) Accounting for
asset depreciation and non-market values of woody land resources. methods and results from South
Africa. Centre for Environmental Economic Policy Analysis (CEEPA), Pretoria.

Van Heerden, JH., Gerlagh, R., Tol, R.S.J., Blignaut, J.N., Hess, S., Mabugu,R., Mabugu, M., De Wit, M.P.
and Letsoalo, A. (2006b) Redistributing environmental tax revenue to reduce poverty in South Africa
the cases of energy and water. South African Journal of Economic and Management Sciences 9(4):
(pages not yet assigned).

Van Wilgen, B.W., de Wit, M.P., Anderson, H.J.,, Le Maitre, D.C., Kotze, I1.M., Ndala, S., Brown, B. &
Rapholo, M.B. 2004. Costs and benefits of biological control of invasive aien plants: case studies from
South Africa. South African Journal of Science, 100(1/2), January/February: 113-22.

3 KEY ACTIVITIESAND ACCOLADES

Speciadist in applied environmenta and resource economics (ERE), monetary valuation of
environmental impacts and extended social cost-benefit analysis;

Experience in economic anaysis of raw materials and energy projects: coa mining, gas extraction;
Experience in environmental economic policy analysis, policy development and policy instruments:
clean development mechanism, joint implementation, environmental taxation, macroeconomics and
sustainable devel opment, marketable permits, integrated economic-environmental indicators;
Experience on economic analysis of pollution and waste projects: air, waste water, noise and visua
pollution;

Experience on project evaluation: transport infrastructure, waste-water treatment;

Experience on economic anaysis of life support systems: biological control of aien invasive species,
global climate change, marine and coastal systems.

Has prepared more than 70 client reports and technical publications and more 40 local and international
presentations.

4 MEMBERSHIPS
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International Society for Ecological Economics

African Society for Ecological Economics

Ingtitute of Directors

Annex C: CURRICULUM VITAE: JAMES ARONSON

1

21
2000:

2001:

2002:

GENERAL

Nationality USA citizen

Email james.aronson@cefe.cnrs.fr

Present positions Head, Restoration Ecology Group, Centre L. Emberger d'Ecologie
Fonctionnelle et Evolutive, Centre National de Recherche
Scientifique, Montpellier, France, and Curator of Restoration Ecology,
Missouri Botanical Garden, USA.

Highest qualification: PhD (1990): Ecology, Hebrew University of Jerusalem

PUBLICATIONS (since 2000)
Publications: Accredited journals

Del Pozo, A., Garnier, E. and Aronson, J. Contrasted nitrogen utilization in annual C3 grasses and
legume crops:. physiologica explorations and ecological consequences. Acta Oecologica, 21:79-89.

Del Pozo, A., Aronson, J., Ovalle, C. and Avendafio, J. Ecotypic differentiation in Medicago polymorpha
L. aong an environmental gradient in centra Chile. Develop-menta responses to temperature and
photoperiod. Annals of Botany, 85:809-814.

Aronson, J. and Le Floc'h, E. Restoration of natural capital: Pros and problems. Restoration Ecology,
8:214-216.

Aronson, J., Hobbs, R.J., Le Floc’h, E. and Tongway, D. Is Ecologica Restoration a journa for North
American readers only? Ecological Restoration, 18:146-147.

Vallauri, D., Aronson, J. and Chauvin, C. A 120 year-old forest restoration program on badlands in the
southwestern alps (France). Journal of Forestry, 98:1-2.

Gondard, H., Aronson, J., Grandjanny, M., Le Floc'h, E., Renaux, A., Romane, F. and Shater, Z. Plant
species richness responses to management practises in chestnut (Castanea sativa Miller) forests and
coppice stands in the Cevennes mountains (southern France). Ecol ogia méditerranea 26:143-154.

Gondard, H., Romane, F., Grandjanny, M., Li, J. and Aronson, J. Plant species diversity changes in
abandoned chestnut (Castanea sativa Miller) groves in southern France. Biodiversity and Conservation,
10:189-207.

Valauri, D., Aronson, J. and Barbéro, M. An analysis of forest restoration 120 years after reforestation
on badlands in the southwestern Alps. Restoration Ecology, 10(1):16-26.

Del Pozo, A., Ovalle, C., Aronson, J. and Avendafio, J. Ecotypic differentiation in Medicago polymorpha
L. aong an environmental gradient in central Chile. 1. Phenology, reproductive patterns and winter
vigour. Plant Ecology, 159:119-130.

Dd Pozo, A., Ovalle, C., Aronson, J. and Avendafio, J. Ecotypic differentiation in Medicago polymorpha
L. aong an environmental gradient in central Chile. Il. Winter growth as related to phenology and
temperature regime. Plant Ecology, 160:53-59.

Aronson, J., Ovalle, C., Avendafo, J., Longeri, L. and Dd Pozo, A. Agroforestry tree selection in centrd
Chile: Biological nitrogen fixation and plant growth in six dryland species. Agroforestry Systems, 56:155-
166.

Paredes, M., Becerra, V., Rojo, C., Dd Pozo, A., Ovdle, C. and Aronson, J. Ecotypic differentiation in
Medicago polymorpha L. aong an environmenta gradient in centra Chile. IV. RAPDs studies show little
genetic variation. Euphtyica, 123:431-439.
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Aronson, J. and Le Floc'h, E. The desert tree flora of Namibia. Roan News (Wildlife Society of
Namibia), 3-4:9-11.

Aronson, J., Le Floc'h, E., Gondard, H. and Romane, F. Gestion environnementale en région
méditerranéenne : références et indicateurs liés a la biodiversité végétale. Revue d Ecologie (Terre et
Vie). Supplément 9:225-240.

Gondard, H., Romane, F., Aronson, J. and Shater, Z. Impact of soil surface disturbances on functional
group diversity after clear-cutting in Aleppo pine (Pinus halepensis) forests in southern France. Forest
Ecology & Management, 180: 165-174.
Gondard, H., Jauffret, S., Aronson, J. and Lavorel, S. Plant functiona types. A promising tool for
management and restoration of degraded lands. Applied Vegetation Science 6: 223- 234.
Aronson, J. 2003. New Economy of Nature: The Quest to Make Conservation Profitable. Ecological
Restoration (Book Review). 21 :151-152.

Winterhalder, K., Clewell, A. and Aronson, J. Values and science in ecological restoration - a response
to Davis and Slobodkin. Restoration Ecology, 12:4-7.

Chepstow-Lusty, A., Frogley, M.R., Bush, M.B. and Aronson, J. 80,000 yr of vegetation and climate
change on the Bolivian Altiplano prior to the Last Glaciad Maximum. Quaternary Research, 63:90-98.

Aronson, J., Milton, S. and Blignaut, J.N. Conceiving the science, business and practice of restoring
natural capital. Ecological restoration, 24(1):22-24.

Abourouh, M., Taleb, M., Makhloufi, M., Boulmane, M. and Aronson, J. Biodiversité et dynamique de
la végétation dans la Subéraie de la Madmora (Maroc): Effet de la durée de cléture. Foret
Méditerranea, 26:275-285.

Milton, S.J., Aronson, J. and Blignaut, J.N. 2005. Restoring natural capital — shared visions for ecology
and economy. Quest (South African Academy of Science), 2(1):39-41.

Romane, F., Aronson, J., Gondard, H., Grandjanny, M., Grossmann, A., Le Floc'h, E., Renaux, A. and
Shater, Z. Dynamique actuelle des chéataigneraies cévenoles et conséquences sur la diversité végétale.
Acta Botanica Gallica, 152(4):431-442.

Aronson, J., Clewdl, A.F., Blignaut, J.N. and Milton, S.J. Ecologica restoration: A new frontier for
both nature conservation and economics. Journal of Nature Conservation, 14:135-139.

Aronson, J., Milton, S.J,, Blignaut, J.N., and Clewell, A.F. Nature conservation as if people mattered.
Journal of Nature Conservation, 14:260-263.

Aronson, J., Blignaut, J., Milton. J. and Clewell, A. Natural capital: The limiting factor. Ecological
engineering, 28:1-5.

Hobbs, R.J., Arico, S., Aronson, J. et a. Novel ecosystems:. theoretical and management aspects of the
new ecological world order. Global Ecology and Biogeography, 15:1-7.

Clewdll, A.F. and Aronson, J. Motivations for the restoration of ecosystems. Conservation Biology,
20:420-428.

Aronson, J., Milton, S.J. and Blignaut, J.N. Conceiving the science, business and practice of restoring
natural capital. Ecological Restoration, 22:22-24.

Harris, J.A., Hobbs, R.J., Higgs, E. and Aronson, J. Ecological restoration and global climate change.
Restoration Ecology, 14: 170-176.

Moreira, F., Queiroz, A.l. and Aronson, J. Restoration principles applied to cultural landscapes.
Journal for Nature Conservation, 14: 217-224.

Figueroa, E. and Aronson, J. Linkages and values for protected areas. How to make them worth
conserving? Journal for Nature Conservation, 14: 225-232.

Aronson, J., Blignaut, J.N., Milton, S.J. and Clewell, A.C. Letter to the Editor: Reversing self-
organising destruction: Importance of therapy for cancer and environmental degradation The Scientist,
20(8):14.

Aronson, J., Milton, S.J. and Blignaut, J.N. Water capital. OECD Observer, 257:2 (October, 2006).

Papersin pressor submitted for publication
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Richardson, D., Rundel, P.W., Jackson, S.T., Teskey, R.O., Aronson, J., Bytnerowicz, A., Wingfield,
M.J. and Proche , . (in press) Human impact in Pine Forests — Past, Present, Future. Annual Review of
Ecology & Systematics.

Marty, P., Aronson, J. and Lepart, J. (in press). Dynamics and restoration of abandoned farmland and
other old fields in southern France. In: Cramer, V.A. and Hobbs, R.J. (Eds.). Old Fields Dynamics and
Restoration of Abandoned Farmland. Washington, D.C.: Island Press,

Rabenantoandro, J., Aronson, J., Randriatafika, F. and Lowry, P.P., II. (in press). Vernoniopsis caudata
(Drake) Humbert (Asteraceae), an indicator species for secondary, post-fire development of the coasta
forests of southeastern Madagascar. (Invited chapter in a book).

Books
Van Andel, J. and Aronson, J. (Eds.). Restoration Ecology: The New Frontier. Oxford, UK: Blackwell

Science.

Aronson, J., Milton, S.J and Blignaut, J. (Eds.) Restoring Natural Capital: Science, Business and
Practice. Washington, D.C.: Island Press.

Clewell, A.F. and Aronson, J. (Eds.) Ecological Restoration: Principles, Values, and Sructure of an

Emerging Profession. Washington, D.C.: Island Press.
Aronson, J., Pereira, J.S. and Pausas, J. (Eds.). Cork Oak Woodlands in Transition : Ecology,
Biogeography, and Restoration of an Ancient Mediterranean Ecosystem. (in prep.)

Chaptersin books

Aronson, J., Le Floc’h, E. and Ovalle, C. Semi-arid woodlands and desert fringes. In: Handbook of
Ecological Restoration. Vol. 2. M. Perrow and A. Davy (eds.), Cambridge University Press. Pp. 466-
485.

Aronson, J. What is effective in restoration ecology and how to measure it. In: Ausenda, G. (Ed.) On
Effectiveness, 59-75. Woodbridge, UK .: The Boydell Press.

Aronson, J., Vdlauri, D., Jaffre, T. and Lowry, P.P., Il. Restoring dry tropical forests. In: Mansourian,
S., Vdlauri, D. and Dudley, N. (Eds.) (in cooperation with WWF International) Forest Restoration in
Landscapes. Beyond Planting Trees, 285-290. New Y ork: Springer.

Vallauri, D., Aronson, J.,, Dudley, N.and Vallgo, R. Monitoring and evaluating forest restoration
success. In: Mansourian, S., Vallauri, D. and Dudley, N. (Eds) (in cooperation with WWF
International) Forest Restoration in Landscapes: Beyond Planting Trees, 150-159. New York:
Springer.

Vallauri, D., Aronson, J. And Dudley, N. An attempt to develop a framework for restoration planning.
In: Mansourian, S., Vallauri, D. and Dudley, N. (Eds.) (in cooperation with WWF International) Forest
Restoration in Landscapes. Beyond Planting Trees, 65-72. New Y ork: Springer.

Dudley, N., Morrison, J., Aronson, J. and Mansourian, S. Why do we need to consider restoration in a
landscape context? In: Mansourian, S., Valauri, D. and Dudley, N. (Eds.) (in cooperation with WWF
International) Forest Restoration in Landscapes: Beyond Planting Trees, 51-58. New Y ork: Springer.

Vallgo, R., Aronson, J., Pausas, J.G. and Cortina, J. Restoration of Mediterranean woodlands. In: Van
Andel, J. and Aronson, J. (Eds.). Restoration Ecology: The New Frontier, 193-209. Oxford, UK:
Blackwell Science.

Aronson, J. And Van Andd, J. Chalenges For Ecologicd Theory. In: Van Andd, J. And Aronson, J. (EDS.).
Restoration Ecology: The New Frontier, 223-233. Oxford, UK: Blackwell Science.

Aronson, J. and Vallgo, R. Challenges for the practice of ecologica restoration. In: Van Andel, J. and
Aronson, J. (Eds.). Restoration Ecology: The New Frontier, 234-247. Oxford, UK: Blackwell Science.

ACCOLADES (2005 & 2006)

30



Africas Search for Sound Economic Traectories (ASSET)

An ecological economics and human ecology research centre

Coordinator, RNC Alliance, the International Coordinating Centre for regional centres for Africa, Latin America,
M adagascar, the M editerranean region and Madagascar; based at the Missouri Botanical Garden, USA.

Editor of the Book Series Science and Practice of Ecological Restoration, Society for Ecologica Restoration
Internationa and Island Press. (Nine volumes published since 2002.)

Vice-President, Angel Andreete Foundation, Guaaceo, Ecuador.

Delegate to the United States of America. French Ingtitute of Engineers.

5 MEMBERSHIPS

Member, since 1993, Society for Ecologica Restoration International, Member of Science and Policy Working
Group, and Editorial Board of the scientific journal, Restoration Ecol ogy.

Annex D: Short list of Partners and Associates

Prof Dolf de Groot (University of Wageningen and Foundation for Sustainable Devel opment)

Prof Josh Farley (University of Vermont)

Prof Manfred Max-Neef (Rector, Universidad Austral de Chile, Vadivia)

Prof Andre Clewell (Clewell Inc.)

Prof Richard Tol (Economic and Social Research Institute — Ireland; Institute Environmental Studies, Free
University Amsterdam, Universities of Hamburg and Carnegie Mellon)

Prof Reyer Gerlach (Manchester University)

Prof. Patrick Lavelle (IRD-Bondy, Paris)

Dr Porter Lowry Il (Missouri Botanical Garden, Head, Africa and Madagascar Department)

Prof Ekko van lerland (Head Environmental Economics Unit, Wageningen University, The Netherlands)

Prof Jan van Heerden (Head of department of Economics, University of Pretoria)

Prof Sue Milton (University of Stellenbosch)

Dr Christo Marais (Working-for-Water and Cape Nature Conservation)

Mr Clem Sunter (Anglo American)

Dr Jane Turpie (University of Cape Town)

Prof Anthony Lumby (University of KwaZulu-Natal)

Prof Geoff Antrobus (Rhodes University)

Mr Hugo van Zyl (Independent Economic Research)

Dr Margaret Mabugu (University of Pretoria)

Dr Anthony Hawkins (Plymouth Marine Lab, UK)

Mr Sebastiaan Hess (Institute Environmental Studies, Free University Amsterdam)

31



