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Introduction

•Water resources play a fundamental role as key element for life.
•Water withdrawals and contamination of water resources are increasing,
due to world economies growth and human population expansion.

Aim
Getting better insights of the relationships linking water consumption
and economic growth by testing the possible existence of an Environ-
mental Kuznets Curve (EKC) between Gross Domestic Product (GDP),
chosen as index of economic growth, and water withdrawal.

Open issues to face

1The choice of the indicator of environmental pressure.
2The use of cross-country analysis to test EKC hypothesis due to the
lack of environmental time series.

3The check of the assumptions underlying the econometric analyses
performed to test the EKC hypothesis.

Proposals
1aTo quantify water withdrawals not only in terms of physical water

but also in terms of water needed to produce goods and services
by adopting “Blue Water Footprint” (WF) indicators.

1bTo use WF expressed as both production- and consumption-based
metric to disentangle water withdrawal from delocalization of
water drawing.

2To use Panel Data.
3To employ statistical tests on stationarity and cointegration.

Dataset

We considered 95 countries over the period 1986-2011 categorised in 3
panels according to the Baseline Water Stress Index (WSI) (high, medium,
low).
Sources:
•Blue Water Footprint of consumption and production from FAOSTAT
elaborated in CWASI project (Carr et al., 2013, and Tamea et al., 2014).

•GDP and Population (P) data from the Penn World Table (Feenstra et
al., 2015).

•WSI from Aqueduct Global Maps 2.0 (Gassert et al., 2013).

Methodology

Non-stationary processes have first and second moments not constant over
time and thus standard estimation methods (i.e.OLS) might provide mis-
leading results.
In order to face this issue we employed both unit roots tests (the stan-
dard stationarity tests on a time series) and cointegration tests (non-
stationarity test on the residuals). If the residuals are stationary, it is
possible to state that the variables in the process are cointegrated (not
spurious relationship).
We used Panel Covariate Augmented Dickey-Fuller Test (PCADFtest), a
unit root test on the panel data dimension, that performs a stationary test
controlling for the cross-dependence inside the panel (Costantini and Lupi,
2013). Subsequently, we applied the Pedroni’s procedure, that consists
of 7 sub-test, to check for cointegration in the panel (Pedroni, 1999 and
2004).

The relationship among variables is specified as a polynomial model

ln(WF )it = β0 + β1ln(GDP/P )it + β2[ln(GDP/P )it]2 + εit,

where i denotes country and t time.
The estimation was carried out by means of a Panel Dynamic OLS
Estimation of Cointegrating Vectors (Kao and Chiang, 2000).

Results

The results confirm the robustness of our methodological approach sug-
gesting the need for appropriate unit root and cointegration tests (also in
the longitudinal dimension) to avoid spurious regressions and thus mislead-
ing outcomes.
For high WSI countries, both Blue Water Footprint of Consumption (WFC)
and of Production (WFP) behave according to an EKC with significant
presence of not spurious relationship. Instead for countries with low WSI,
namely the ones in which the use of water resources does not exceed the
total availability of water, we can confirm the hypothesis of EKC only
for WF of Consumption. At the same time, due to the failure of the
cointegration test, the inverted-U shape of WF of Production is not a pure
relation between variables. For medium WSI countries, the cointegration
is sistematically rejected for both WF of Consumption and Production.

Summary of curved shapes and the 7 Pedroni Test’s results.

For countries with high WSI the need to properly manage water resources
leads, as the GDP levels increase, to improvement in the efficiency of both
consumption and production processes and thus inducing a decrease in
WF. For low WSI countries, for which the EKC hypothesis is rejected, we
suppose the water endowment do not generate a stringent "quantity con-
straint". Consequently, the relation between GDP and WF is more likely
to show an increasing rather than an inverted-U shape. These results sug-
gest the need to devote future research to investigate alternative functional
forms for the medium and high water stressed countries.

Conclusions
1The reults confirm that the choice to express WF as both
production- and consumption-based metric is appropriate as we
obtain different results within the same panel for the two metrics.

2The use of Panel Data enriches the analysis allowing us to take
advantage of both temporal and country dimensions. Moreover,
the choice to split the data in three panels according to WSI
enabled us to distinguish the relation of GDP and WF on more
homogeneus datasets.

3The implementation of statistical tests on stationarity and
cointegration highlighted the presence of "spurious EKC", in
particular for medium and low water stressed countries.
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