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here is evidence that
developing countries
can substantially

improve their economies and
reduce poverty, without
recourse to aid and credit if
the developed nations are
required to repay their carbon
debts, rather than giving them
aid. It is the only equitable
solution to reduce carbon
emissions and as well as
reduce poverty and improve
the livelihoods of a substan-
tial proportion of humanity.

The total value of the car-
bon utilized by developed and
other countries over the peri-
od 2000-2004 estimated at the
prevailing market rate of US$
20 per ton is US$ 185 billion.
Developed countries account-
ed for US$ 134 billion, or 72
per cent of the total amount
owed to South Asian Regional
Corporation countries as car-
bon debt for this period.

Environment and Natural
Resources Minister Patali
Champika Ranawaka says his-
torically, the developed coun-
tries have consumed most of
the carbon space and current
estimates indicate the emis-
sions have exceeded the carry-
ing-capacity of the earth.

Climate change, currently
being discussed in many
world fora is largely attrib-
uted to carbon emissions. The
most developed industrialized
countries, except China and
India accounted for 55 per
cent of the total emissions in
2004.

The costs to the population
and future generations and
the environment have been
enormous. Excess carbon
emission not only reduces the
space for carbon emission by
low emitters, but also does
irreparable damage to the
environment, natural
resources, income and
employment, particularly of
the low income, resource
short and poor countries.

Ranawaka says ironically,
it is these countries which
emit less carbon that suffer the
most. Thus, it is only fair that
countries that developed at the
expense of the carbon space of
less developed countries com-
pensate these low carbon using
countries. High emitters or
those who emit over and above
the average levels taking up
the carbon space of low emit-
ters should take responsibility
for such excesses and compen-
sate at least some of the cost of
damages that they have caused
as a consequence of excess use
of carbon.

“It is necessary to device
an equitable system or
methodology by which such
compensation can be paid.
Thus, one may call it `payback
time’,” he added.

Citing research recently
Ranawaka attempted to devel-
op a methodology to estimate
the payment that should be
made within a given time peri-

od, by individual carbon emit-
ters for their past excess emis-
sions to low carbon emitting
countries. The method is sim-
ple and easy to calculate pro-
vided that data is available for
carbon emissions on a regular
basis. Such data has been col-
lected by various agencies and
are published regularly. Using
this data it was possible to
determine how much each
country emitting excessive
carbon owed to every other
country with below average or
low levels of carbon emission.

He says the methodology is
based on grouping individual
countries by carbon emission
levels. These groups are either
under or over utilizing carbon
emissions. This division is
based on annual global budget
for carbon dioxide (CO2) and
the world population.

Estimation of annual
carbon budget for the
year 2000 

The Annual Global Budget
has been fixed at 14.56 GT
(14.56 x 109t of carbon) for the
entire period of the 21st
Century (2000-2099)

This works out to 2,276 kg
per capita or 2.27 tons per
capita per annum (2004). The
value will change every year
according to the global popu-
lation estimates of each year.

Thus, countries whose per
capita emission exceeded this

limit were considered as over-
users of CO2, while those
countries which were below
this level were considered
under-users. The over-users
are required to pay the under-
users on the basis of total car-
bon emission as a proportion
to total emission within the
category, during a given peri-
od or a particular year.

Such compensation should
be paid for past over use of
carbon, starting from the year
when world carbon emission
exceeded the Earth’s carrying
capacity, up to the year when a
new global agreement is
reached on limits of carbon
emission by individual coun-
tries. This compensation
should be paid by countries
which cannot keep to their
allotted limits, till such time
as their emissions fall below
such limits.

Sample calculation of the
amount of carbon debt owed
to Sri Lanka by USA 

The following calculation
illustrates the estimation of
the amount that USA needs to
pay Sri Lanka in 2004.

Carbon Overuse Factor
(COF) “s” for USA = (Amount

of CO2 over-used / Total CO2
emissions of all over-users)
the value is a proportion that
ranges from 0-1 

Thus, the over-user will
pay according to the amount
of CO2 emitted. The higher
the amount of CO2 emitted,
the higher is the factor “s” of
multiplication. In the sample,
the COF “s” for USA is 0.322
or 32 per cent. The amount of
underutilization by Sri Lanka
was 33 million tons and the

amount of CO2 utilized by
USA was (0.32 x 33) or 10.6 mil-
lion tons valued at US$ 213
million, at the rate of US$ 20
per ton.

Thus, US owes Sri Lanka
this amount in the year 2004.
This is an equitable method
for estimating the debt, since
the country that emits a high-
er level of CO2 pays more to
each of the under-utilized
country, in proportion to the
total emission over and above
the established allocated level
of all over-utilizing country.

Discussion of Findings
On the methodology of cal-

culation and the results on the
value of Debt owed to Sri
Lanka by various countries.
Since USA is the largest emit-
ter of CO2, the largest pay-
ment is due from this country,
followed by other large users
of carbon, such as Russia,
Japan, Germany, UK, Canada
and Italy. The amount owed
from the set of highest devel-
oped countries amounted to
over US$ 400 million in 2004.

However, there are other
costs that have not been
included in this estimate.
These are the costs of exter-
nalities caused by high carbon
emission. Although, the emit-
ting country also will suffer
from adverse effects of high
carbon emission including
global warming, the poorer
countries will be affected
more due to the lack of
resources to take mitigation
measures, whereas the richer

countries have adequate
sources to reduce the impact
as much as possible.

Furthermore, the current
estimation has been attempted
for the five year period 2000-
2004 for which data was avail-
able. However, adverse
impacts from high carbon
emissions have been affecting
populations for a considerable
period, during which not
much awareness or impor-
tance was placed on the harm-
ful effects.

Research on the impacts of
carbon emissions is now being
undertaken in a more scientif-
ic and regular basis and the
results are showing that the
impacts may be much greater
than originally envisaged. It is
unfortunate that the less
developed countries, which
are attempting to invest large
amounts of capital to improve
their economies and reduce
poverty, will be required to
reduce their emissions, when
in fact they should be given a
free hand in developing
resources and investing in
industries that would enable
their economies to take off,
many of which are high car-
bon emitting industries like
thermal power, fertilizer pro-
duction etc.

A payback system as
described will also provide
incentives to high emitting
industries to reduce their car-
bon emissions. The repayment
of carbon debt will enable
many indebted countries to
reduce their debts consider-
ably.

In terms of loans taken,
Japan has been the source of
credit of over 60 per cent of
the bilateral credit obtained
by Sri Lanka. Other important
sources include the high emis-
sion countries like USA,
Germany and China.

Although China is still in
the under-utilized country cat-
egory, substantial carbon
emissions due to heavy indus-
trialization may result in
China also falling into the
over-utilized category in the
near future. Credit from mul-
tilateral lending agencies has
made up to almost half of the
total debt portfolio of the
country.

Debt service payments
alone are estimated at about
US$ one billion annually.
Market borrowing and export
credit also add up to about
US$ one billion.

A comparison of Carbon
Debt with actual borrowings
from bilateral agencies shows
that carbon debt of USA is
about two and half times that
of total borrowing from USA.
Thus, Sri Lanka do not need
any credit from the US if our
due carbon debt is paid. The
carbon debt has been estimat-
ed for five years only. This fig-
ure could increase substantial-
ly if the figures for carbon
debt are worked out for longer
periods.

COF for USA in 2000 “s”
= 0.322

Sri Lanka – The amount
under-utilized is equal to the
allowable Emission = (2.26x
Population) – (Total CO2
emission of Sri Lanka)

= (2.26 x 19.6 M) – (11.534 M
t) = (44.609 Mt) – (11.534 Mt)
= 33.075 Mt.
(Mt= Million tons)

The amount USA owes
Sri Lanka in 2004 =   (s x
Total amount of CO2 under-
utilized by Sri Lanka) x
(Cost of CO2 which is esti-
mated at US$ 20/ton).

Amount owed to Sri
Lanka by USA = (0.322 x
33,075,600t) x 20 = US$ 213
million.
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and degradation is
a major problem in
the hill country. A

large number of families
were badly affected due it.
Sadly, most of these fami-
lies were marginalized
after being affected.

However, with the ini-
tiative of the UN
Development Programme
(UNDP), many organiza-
tions at the village level
had joined hands to pre-
vent natural disasters

under the Small Grants
Programme (SGP) of
Global Environment
Facility (GEF).

People  living  in
Batakadakanda,
Giripagama and  Akkara
65  in Elapatha  division
in  Ratnapura, which is
surrounded by a 13,000
feet  high mountain
range, were badly affected
by land  slides occasional-
ly.

Heavy rains, storms,
floods and land slides
affected  the  Ratnapura
district caused significant
damage  to life and  prop-
erty. Nearly 300   people
died or  went  missing and
20,6000 houses  were
either  partially  or  com-
pletely  destroyed result-
ing  in  120,000 affected
people  being accommo-
dated  in refugee camps in
2003.

Research indicate  that
the frequency and  magni-
tude of land slides in this
area  has increased and
what triggered these land-
slides was not only the
saturation of the  sub soil
mass  resulting from the
intense and  continuous
rainfall so common in the
area, but also  the  forest
clearance, illegal timber
trade and non-sustainable
agriculture which are
being commonly  prac-
ticed, destroying the
humus layer and exposing
the sub soil which is
unstable and prone to ero-
sion even with a light
shower.

In the  Akkara  65
community, 35  out  of the
100 houses were  extreme-
ly vulnerable as they are
built on  top of the moun-

tain about  300 mm above
the stream and floods
could  easily  isolate
them. Furthermore, it
was rocky terrain  with
high Feldspar content and
thin layer of soil. During
the rains, the earth  layer
slips down and  the
water  infiltrates  to the
sub soil  and   lubricates
unstable  soil masses.
With the weight of these
soil masses and water

horizontal cracks have
appeared on the moun-
tain.

Initiative 
Seriously concerned

about the landslides and
high  soil  erosion, the
Sabaragamuwa  Janatha
Padanama, a non-govern-
mental organization
jointly  with  Global
Environment Facility
(GEF), Small Grants
Programme (SGP) looked
into the  causes  and

remedies and designed  a
project  to rehabilitate
degraded land and  arrest
soil  erosion  in selected
three villages which  were
situated on  hilltops
where the  slope  was
over  70  degrees and vul-
nerable to land slides .

Implementation 
Adopting  a  well-

informed and systematic
approach  they sought
the advice of Geologists
from the University of
Peradeniya. Following
their advice, appropriate
techniques were adopted

to address the different
aspects of the problem.
Starting  with Akkara 65,
the cracks that had
appeared were first  filled
with earth and to  rein-
force the vulnerable area,
a concrete ridge was built
15 mm from the top of the
mountain inserting  iron
bars into the mother rock.
To prevent   water  log-
ging, one gully drain  was
first constructed to divert
the  flow in a  different
direction and  then anoth-
er drain was constructed

on the opposite side
where a concrete  contour
drain was built to bring
the  water about 100m
down .

This water  was then
safely directed through a
culvert to a stream below.
Also to arrest  soil  ero-
sion on  the hill slope,
existing  home gardens
were  reinforced with  live
fences and  stone  ridges.
Furthermore, to prevent

loosened soil  from  filling
the  drains and  to enrich
the soil  and promote  for-
mation  of thicker  humus
layer  leguminous
(Crotolaria sp) were plant-
ed along the  drains. Same
soil conservation tech-
niques were used to
address the problems in
Batakada   village which
were found to be no differ-
ent to those in Akkara 65.

The third village
Girpagama posed a differ-
ent problem. A stream
coming down the  moun-
tain  slope  had seeped
through  the  surface  to
flow  underneath  and
reappear at the  foot  of
the  mountain, causing
the  earth to  sag at  a  cer-
tain point. The  NGO
decided  that the  answer
to this problem  was  to
first plug  in the  hole  at
the point  where the
water was  sucked in, and
build  a concrete  pan
over  for the  water  to
flow over  and  by  cutting
contour  drains  direct
into  a  stream, which
would  be  reinforced
with stone  ridges. People
were  encouraged to
build  live  fences  and
stone  ridges in  their
home  gardens  to mini-
mize  soil  erosion.

Engaging  the  commu-
nity  to carry out  these
aforementioned  project
activities  was a uphill
task for  the  NGO, as  the
people could not  take
time  off from their wage
work  to  get  involved.

Environment
Protection  Committee
leader Thushara
Dhammika says in their

village, the community
was divided  between the
early  settlers and  new
comers and it  was  not
easy  to motivate the peo-
ple to come  together and
support  the program
activities  designed  for
their  long  term  benefit.
Vigilance committees
have been formed to mon-
itor and prevent illicit for-
est clearance and to main-
tain the contour drains.

Results 
- With the water

flowing   downstream
through the concrete
gully drains constructed
under the project there is
no water logging as in the
past

- Evidently contour
stone  ridges, live  fences
of Gliricidia   have
helped  to  enrich the soil
and   restore the  lost
Humus  layer  in the  soil 

-  Fruits produced in
the home gardens   have
brought economic gain
for the beneficiaries  

The community bene-
fiting from the technical
support received under
the project has organized
themselves to maintain
the contour drains.

Learning  about the
success of the  project
another  non governmen-
tal organization has
asked  the  community
members who were
involved  in the  project
activities, for   technical
support needed to  adapt
the project mechanisms
to suit their objectives .

Mitigating land degradation
through village support

Success stories in Ratnapura

The community at work

World Population in 2004
= 6396 million 

Annual cut off point for
CO2 in 2004 = [Global
Carbon Budget/World
Population] 

= [14.56 x 1012/ 6396 x 106]
kg = 2276.4 kg

Developed countries should pay
carbon debts, not dole out aid

Controlling the flow of rainwater

A newly constructed landslides-barrier


