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Does poverty degrade the environment?

The poverty—environment trap
Our Common Future (WCED 1987)

* Poor households deplete their natural resource base to meet immediate needs,
which deepens their poverty

The evidence is contested

* Duraiappah (1998): weak support for a direct causal link — market and

institutional failures are more proximate drivers

* Cavendish (2000): environmental income is a large share of poor
households’ livelihoods

* MA (2005): the costs of degradation fall disproportionately on the poor

Testing it needs spatially disaggregated data
Eigenraam and Choi (2016)

* Poverty—Environment Accounting Framework,

* Untested at national scale

* Ghana’s accounts and population statistics make a test possible
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DATA SOURCES

Data and methods S o e s -

(GSS StatBank, 2021 PHC) (EPA et al. 2025a, 2025b) MPI Components & Population

District MPI (M0), Incidence H, Land cover change 2015-2021 13 deprivation indicator
Intensity A - Female/Male MPI Deforestation / Afforestation W"""b}JUOHS (%} by district

Rural/Urban poverty breakdown Land degradation / Stability Population density & change

n = 260 districts ES flows: cooking fuel % Rural/Urban & gender
drinking water % locality breakdowns
H 7
Land cover change matrices from Ghana’s land DATA INTEGRATION

District name normalisation: suffix stripping + 25 manual overrides for variant spellings - 260 districts included in statistical analysis
Variables merged into single analytical dataset; rural/urban and gender sub-datasets constructed from Locality and Gender summary sheets
Rank-based MPI quintile binning applied to handle tied values (52 districts per quintile)

Two ecosystem services : biomass for cooking fuel

and water provisioning for drinking water (EPA et ; " . . - .
a | . 2025 b) STATISTICAL ANALYSIS (all methods implemented in R)
) . . OLS regression Quintile
T . Sh -F 5 k Mann-Whi PCA (VD .
Poverty from the 2021 census: Multidimensional rormalty best Sl ey 6 modelsA-F e aalys
and change - H
H H (10 key p and p-value rural/urban; - 260 districts s
Pove rtY Index, 1.3. indicators across' health, verisbld el toial MoveF posarey oSpovety biplot :jrrﬂiri:;rlse
education and living standards Indicators and tests \ I : 1 ‘ :
Land degradation (alighed with UNCCD and SDG EESEARCH CRISSTIONS ANDRESSSD
. . o . 1 R RQ3 RQ4
indicator 15.3.1), land stability, afforestation and , B I - — - , ,
. How is land cover change How s ‘?epe“dem?o“ Do poverty measures Does urbanisation & population density
d Eforestatl on related to poverty, gender, and location | =~ ©cosystem services related to poverty, reflect dependence drive environmental
(urban / rural)? gende‘r, on ecosystem services? change independently of poverty?
Spearman rank correlation, Mann—Whitney U, OLS = 'Tat'on? v
’ ? L 4 \ 4 4
regression and principal component analysis L
Spearman r = -0.485 Spearman r = 0.875 / 0.829 MPI compenent correlations Spearman r = -0.79
Indicators are |andscape Scale' they Compare [M_Plysland_degmdation) (poverty H vs ES depepdence] with ESdependgnce (popdensit\!r_vs pwertyf)
: Quintile profiles (MPI & H) 26 Spearman pairs PCA — PC1 (60% variance): Forest transition analysis
H H ' Regression models A-C Regression models D-F loading biplot (fig5) Urbanisation as primary
dIStrICtS' bUt dO nOt measure eCOSVStem Condltlon (land cover ™ poverty, gender) (ES ™ poverty, glender, location) pover‘ty—lES nexus land-change driver

within them "

Statistical Analysis Workbook (.xlsx) - Analysis code (R) - Analytical figures (.png)

Note: All statistical functions (Spearman, Mann-Whitney U, Shapiro-Francia, OLS, PCA) implemented from first principles using R. No external statistical libraries required.
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Green = afforestation, Red = deforestation,
Landscape stability and degradation

Iolzlzlzlnlolu]|zlulalslololole

HANA land cover [sakm) [ Closed Forest|Open Forest[water | Grassland | Setttement [Mono Cocod Shaded Cocoa Other Tree Cron | Food Crop |Bare Surface | Mangrove [Totat |
EHANA land cover (sakm) [ Closed Forest|Open Forest[water | Grassland | Settlement [Mono Cocod Shaded Cocoa Other Tree Cron | Food Crop |Bare Surface | Mangrove [Totat |
0 | GHANA land cover (sakm) IClosed Forest | Oben Forest[Water [ Grassland | Settlement |Mono Cocoa Shaded Cocod Other Tree Cron [ Food Croo |Bare Surface |Manerove ITotal |
| C _0 EHANA land cover (sakm) [ Closed Forest|Open Forest | water | Grassland | Settlement [Mono Cocod Shaded Cocoa Other Tree Crop | Food Crop |Bare Surface | Mangrove [Totat |
C C |0 | GHANA land cover (sakm) [Closed Forest [ Open Forest|water [ Grassland | Settlement [Mono Cocod Shaded Cocoa Other Tree Crop | Food Crop |Bare Surface |Mangrove [Total |
—2 T?\ % 0 | GHANA land cover (sakm) IClosed Forest | Oben Forest|water | Grassland | Settiement |[Mono Cocoad Shaded Cocoal Other Tree Cron [ Food Cron |Bare Surface |Manarove ITotal |
E E E _g _0 EHANA land cover (sakm) [ Closed Forest|Open Forest[water | Grassland | Settlement [Mono Cocoad Shaded Cocoa Other Tree Crop | Food Crop |Bare Surface | Mangrove [Totat |
1 E E i | C 2 GHANA land cover (sqkm) Closed Forest | Open Forest | Water Grassland | Settlement |Mono Cocoal Shaded Cocoa Other Tree Crop |Food Crop |Bare Surface |Mangrove | Total
B M E G 0 |C | Opening 2015 14504 43819 7331 87817 4503 17999 6498 11659 44405 295 88)238916
O B M _S u 1O | Closed Forest 2113 5 270 23 524 101 141 202 12 0
| F L] B v G W Open Forest -2113 73 -818 0 755 162 408 1254 139 -3
B Li] o B S |G | water -5 -73 -480 0 -1 -1 0 -22 105 1
L B ', o % S | Grassland -270 818 480 1764 338 48 -336 2276 82 -6
[N | M E F B | M | settlement -23 0 0 -1764 0 4 0 -458 0 0
_C L [M B B % Mono Cocoa -524 -755 1 -338 0 656 -268 662 80 -3
C |~ I 0 T Shaded Cocoa -101 -162 1 -48 -4 -656 -113 110 10 0
E ] I El Other Tree Crop -141 -408 0 336 0 268 113 203 47 -8
= = = | |Food Crop -202 -1254 22 -2276 458 -662 -110 -203 8 0
[C N IM [Bare Surface -12 139 105 82 0 -80 -10 -47 -8 0
[C |V [Mangrove 0 3 -1 3 0 3 0 8 0 0
|C | Net Change -3392 145 476 -5194 2241 488 964 -410 4218 483 -20 0
Closing 2021 11112 43963 7807 82623 6744 18487 7462 11249 48623 778 68 ] 238916
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Land change and ecosystem service use

A Afforestation

B Land degradation

C Drinking water

D Cooking fuel

Afforestation %

Degradation %

26

Ecosystem services provide main source of drinking water

[ %ofhouseholds 98

Ecosystem services provide main source of cooking fuel
I % of households 100

Figure 1. Indicators from the land cover extent and ecosystem service accounts. (A) and (B) percentage change 2015-2021; (C) and (D) share of households in 2021

whose main source is an ecosystem service.
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Poverty is not the driver

Land degradation falls as poverty rises
Afforestation is higher in poorer districts

Degradation is concentrated in wealthier, rapidly urbanising
districts near Accra and Kumasi

Growth in population density predicts degradation

Population density is a near perfect inverse proxy for
poverty

The pattern is more consistent with community
stewardship than with overexploitation, and with forest
transition theory (Mather 1992)

Female headed households are poorer but cluster in urban
districts with higher degradation — location, not causation
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Poverty measures miss ecosystem services

Dependence rises with poverty

Cooking fuel and drinking water Woodfuel counts as a deprivation

A household gathering free firewood ranks as

Regressions explain 68—72% of the variance
& P ° poorer than one buying bottled gas

Land degradation and ES dependence by MPI quintile — 260 districts
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Policy implications and conclusions

Redirect land management investment

*  To the peri urban growth zones around Accra, Kumasi and
other growing cities, not to poor rural districts

Recognise and reward stewardship

* Payments or market-based instruments for the stewardship
already happening, with most income flowing to local
communities

Extend poverty measurement

* Bring ecosystem services and natural capital condition into
poverty assessment — SDG 1.2.2 and SDG 17.19, beyond GDP

The infrastructure already exists

* Ghana’s published SEEA accounts can carry this analysis
A route other countries with comparable data can replicate
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SEEA can be
applied to
poverty
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Thank you for your attention

michael.vardon@anu.edu.au

Fenner School of Environment and
Society, Australian National
University

The paper summarises a journal
article currently in review
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What the accounts show

Poverty (MPI) x land degradation -0.49
Poverty (MPI) x afforestation +0.40
Poverty (MPI) x cooking fuel dependence on ecosystems +0.79
Poverty (MPI) x drinking water dependence on ecosystems +0.77
Population density x poverty (MPI) -0.79
Change in population density x land degradation +0.43

Table 1. Selected district-level associations, Ghana 2015-2021. n = 260 districts; all p < 0.001.

Poverty runs with ecosystem service use, and against degradation — the opposite of the trap.
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