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Environmental Expenditures 
Motivation

� International commitments to reduce Greenhouse 
gas emissions

� Manufacturing contributed 23%* of Irish CO2
emissions in 2007 (excluding Transport)

� Firms may invest in environmental protection 
because of regulation or in order to give themselves 
a ‘green’ image

� Social returns to pollution abatement investment are 
large

* Source: EPA, SEI



Two Questions

� Which factors influence a manufacturing 
firm’s decision to commit resources towards 
environmental expenditure? 

� Given that a firm has environmental 
expenditures – which factors determine the 
level of these expenditures?



Dataset 

� Irish Census of Industrial Production (CSO)
Nace Rev. 1.1. Sectors 15-37 for 2006/7 - 9658 
observations

� Questions on environmental expenditure and capital 
expenditure on pollution abatement only asked of 
firms with 20 or more persons engaged (F forms)

� Only fully completed entries included
� 2622 Observations – 2023 Censored (i.e. current 

environmental expenditure was 0) 
� 10.3% of firms in CIP, 25.6% of employment, 35.3% 

of gross value added in 2007*

* Source: own calculations from CIP
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Current Pollution Abatement Expenditures by Sector
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Current Pollution Abatement Expenditure Share by Sector
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Methodology

Heckman selection model

� First stage: probit model on determinants of 
firm’s decision to spend

� Second stage: determinants of how much 
firms spend given that they spend



Explanatory Variables

� Size – log(number of Persons engaged)
� Age – log(age)
� Foreign – Foreign ownership dummy variable
� Export – Exporter dummy variable
� Einten – Energy intensity = fuel use/turnover
� ETS – Member of EU emissions trading scheme
� Control Variables – Year, NACE sector and Region



ETS

� Variable not Included in CIP
� Form Proxy for ETS – Based on Sectors in ETS and 

Emissions Threshold
� Ireland’s ETS Threshold Based Mix of Various Inputs 

and Outputs
� Adopt UK Threshold – 10,000 t Carbon per Annum
� All firms with carbon output from fuel in excess of UK 

threshold record value of 1



Results – Explanatory Variables

M o d e l S e le c t io n R e g r e s s io n

E T S 0 . 3 2 1 * *  ( 0 .1 6 4 )

Y e a r 2 0 0 7 -0 . 1 4 8 * * *  ( 0 .0 3 8 ) 0 . 2 0 0 * *  ( 0 .0 8 5 )

C o n s ta n t -1 . 9 0 7 * * *  ( 0 .2 2 0 ) 1 . 4 9 1 * *  ( 0 .7 4 2 )

E x p o r t 0 . 5 8 2 * * *  ( 0 .0 8 9 ) 0 . 0 2 8  ( 0 .2 1 4 )

E in te n 0 . 0 2 6 *  ( 0 .0 1 6 ) 0 . 0 1 5  ( 0 .0 2 1 )

L o g (A g e ) 0 . 0 6 1 * *  ( 0 .0 3 5 ) 0 . 0 0 3  ( 0 .0 7 5 )

F o r e ig n -0 . 0 0 9  ( 0 .0 9 1 ) 0 . 3 0 3 * *  ( 0 .1 5 0 )

D e p e n d a n t  V a r ia b le E n v i r o n sp L o g (E n v i r o n )

L o g (S iz e ) 0 . 1 4 0 * * *  ( 0 .0 3 9 ) 0 . 6 9 8 * * *  ( 0 .0 7 4 )

Base region and industry – Food and tobacco firm located in Dublin



Results – Sector/Region Variables



Results

� Size, Age, Export, Energy Intensity and Year 
significant in selection model

� Size, Management Quality and Year 
significant in Regression Model

� No strong trends in control variables –
Nace29: Machinery is only variable 
significant in both models



Robustness Checks

� Adjust Threshold on ETS Variable

� Potential biases due to firms completing the 
incorrect survey forms

� Different Regional Variables



Ongoing Work

� Add water charges to model on the 
assumption that water abatement is also 
included in pollution abatement figures

� Change ETS variable to a dummy variable 
for IPPC licences

� Further investigation of determinants of 
capital pollution abatement expenditures



Conclusions

� Firm size, age, export status and energy 
intensity have a positive impact on a firm’s 
decision to invest in environmental protection

� Larger and foreign-owned firms spend more 
on environmental protection and there is a 
positive time trend

� Firms for whom environmental concerns are 
most costly in terms of production and image 
do most to address them


