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Introduction 
This   is   a   submission   to   the   DCCAE   consultation   on   the   Draft   National   Mitigation   Plan   for   Ireland,   in 
response   to   the   consultation   opened   on   15   March   2017 . 1

The   submission   is   made   by   Professor   Barry   McMullin,   of   Dublin   City   University,   as   co-Principal 
Investigator   (co-PI)   of   the   IE-NETs   research   project.   IE-NETs   is   a   two   year,   medium   scale   project,   funded 
by   the   Environmental   Protection   Agency   ( EPA   grant   number   2016-CCRP-MS.36 ),   which   is   studying   the 
potential   for   the   use   of   so-called    negative   emissions   technologies    in   Ireland .   The   project   formally   started 2

in   January   2017,   and   is   a   collaboration   between   DCU   and   Trinity   College   Dublin.   The   TCD   co-PI   is 
Professor   Mike   Jones.   For   the   purposes   of   this   submission,   Prof.   McMullin   serves   as   the   corresponding 
author/IE-NETs   contact . 3

“Negative   Emissions”   and   the   Global   Climate   Action   Context 
The   parties   to   the   UNFCCC   Paris   Agreement   have   committed   to   the   goals   of   limiting   global   average 
temperature   increase   to   “well   below   2 o C”   over   pre-industrial   levels,   and   taking   actions   to   attempt   to 
respect   a   lower   limit   of   +1.5 o C   over   pre-industrial.   These   goals   are   based   on   the   best   available   scientific 
assessment   of   likely   severe   risks   of   dangerous   climate   change   on   a   very   widespread   global   basis   if 
these   temperature   limits   are   exceeded.    Failing   to   achieve   these   goals   would   raise   very   real 
potential   for   climate   change   impacts   that   could   overwhelm   any   possibility   of   effective   adaptation. 
This   would   be   initially   manifested   on   a   localised   basis   in   the   most   climate   vulnerable   regions,   but   would 
expand   relatively   quickly   to   have   devastating   global   effects. 

The   Intergovernmental   Panel   on   Climate   Change   (IPCC),   in   its   most   recent   (fifth)   assessment   report 
(AR5) ,   presented   a   large   set   of   emissions   scenarios   that   would   have   some   more   or   less   reasonable 4

chance   of   satisfying   the   Paris   temperature   goals.   Unfortunately,    the   vast   majority   of   these   scenarios 
currently   rely   on   assuming   early   technical   availability   and   very   large   deployment   of   technologies 
to   actively   remove   CO 2    from   the   atmosphere   and   place   it   in   secure   long   term   (millennial   scale) 
storage  .    On   these   scenarios,   such   negative   emissions   technologies   (NETs)   would   need   to   be   already 5

beginning   to   operate   at   significant   global   scale    no   later   than   c.   2030 ,   and   grow   rapidly   in   deployment 
thereafter .   Current   Irish   and   EU   mitigation   policies   all   appear   to    tacitly    rely   on   successful   achievement 6

of   such   a   global   NETs   deployment   rate:   but   offer   no   concrete   measures   to   bring   that   about.   At   the   very 
least,   the   Irish   National   Mitigation   Plan   should   make   clear   whether   or   not   this   is   a   conscious   and 
deliberate   national   policy   approach. 

While   there   are   a   variety   of   potential   negative   emissions   technologies   being   studied   internationally,   the 
currently   best-developed   proposal   is   to   use   biomass   cultivation   to   remove   CO 2    from   air,   and   then   use 
direct   or   indirect   combustion   of   this   biomass   to   release   thermal   energy   (which   may   be   used   directly   as 
heat   or,   more   usually,   for   generation   of   electricity),   combined   with   carbon   capture   of   the   bulk   of   the 
re-generated   CO 2    from   the   post-combustion   gases,   and   long   term   (millennial   scale)   storage   of   this   CO 2 
in   stable   geological   reservoirs.   This   combination   of   bioenergy   (BE)   with   carbon   capture   and   storage 
(CCS)   is   conventionally   referred   to   as   BECCS.   Under   certain   (demanding)   overall   system   performance 
conditions,   it   is   believed   that   such   a   scheme   can   achieve   positive   energy   output   (whether   thermal, 

1    http://tinyurl.com/kbn8x3u  
2    http://ienets.eeng.dcu.ie/  
3   email:    barry.mcmullin@dcu.ie  
4    https://www.ipcc.ch/report/ar5/  
5   See,   for   example,   Anderson   and   Peters,   2016,   “The   Trouble   with   Negative   Emissions”   Science   354   (6309): 
182–83.    http://tinyurl.com/hc8k6zm  
6   Peters   et   al   (2017)   Key   indicators   to   track   current   progress   and   future   ambition   of   the   Paris   Agreement    DOI: 
10.1038/NCLIMATE3202 

http://tinyurl.com/kbn8x3u
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mailto:barry.mcmullin@dcu.ie
https://www.ipcc.ch/report/ar5/
http://tinyurl.com/hc8k6zm
http://www.nature.com/nclimate/journal/v7/n2/full/nclimate3202.html
http://www.nature.com/nclimate/journal/v7/n2/full/nclimate3202.html


 
 

electrical,   or   both)   while   also   demonstrating   net   negative   CO 2    emissions,   as   assessed   on   a   full   lifecycle 
basis.   A   complementary   (not   alternative)   proposal   is   to   use   technological   means   to   achieve   so   called 
“Direct   Air   Capture”   of   CO 2    (DAC),   combined   again   with   long   term   geological   storage   (to   give   DACCS). 
DAC   technology   has   the   potential   advantage   of   requiring   much   smaller   land   use   (these   would   be 
essentially   high   capacity   point   installations),   and   thus   not   competing   with   other   uses,   especially   food 
production.   However,   rather   than   yielding   energy   output,   DAC   would   be   a   very   significant   nett   energy 
consumer.   On   the   other   hand,   if   this   technology   can   be   realised,   at   scale,   in   energy   “dispatchable”   form, 
it   could   provide   an   excellent   complement   to   an   electricity   grid   with   very   high   penetration   of   intermittent 
energy   sources   (wind,   solar   PV);   or,   in   baseload   form,   could   be   very   efficiently   coupled   with   nuclear 
power   generation.   The   former   possibility   could   be   an   especially   attractive   opportunity   in   the   Irish   case, 
given   the   extremely   large   (but   very   variable)   wind   energy   resource   available   within   the   national   territory, 
particularly   off-shore. 

Other   negative   emission   concepts   of   possible   application   in   Ireland   include   enhancement   of   carbon 
storage   in   soils   and   production   and   incorporation   of   biochar   in   soil.   In   both   cases   these    may    offer 
co-benefits   of   improvement   in   soil   fertility   and   reduced   soil/air   pollution.   However,   there   is   considerable 
scientific   uncertainty   around   both   the   potential   capacity   of   such   storage,   and   its   long   term   stability 
(particularly   in   a   context   of   ongoing   climate   disruption). 

In   general   then,   BECCS,   DACCS   and   other   negative   emissions   schemes   currently   remain   highly 
speculative   on   a   technical   level,   and   in   any   case   lack   appropriate   financial   structures   (nationally   or 
internationally)   to   attract   the   required   large   scale,   long   term,   investment   capital.   Indeed,   not   even 
“conventional”   CCS   (carbon   capture   and   storage   applied   to   fossil   fuel   combustion)   is   currently 
mentioned   as   a   policy   consideration   in   the   draft   NMP .   Meanwhile,   the   remaining   atmospheric   capacity 7

to   absorb   CO 2 ,   consistent   with   any   given   level   of   long   term   warming   (the   so   called   “global   carbon 
budget”)   is   being   rapidly   depleted.   At   current   emission   rates,   the   global   budget   for   warming   of   +1.5 o C 
may   be   already   exhausted   in   less   than   five   years;   the   global   budget   for   even   a   66%   chance   of   remaining 
below   +2 o C   would   be   exhausted   well   before   2040.    The   most   critically   important   Irish   climate   action 
imperative   is   therefore     to   rapidly   reduce   positive   emissions    (in   absolute   terms   —   not   merely 
emissions   “intensity”)   of   all   greenhouse   gases,   but   especially   of   CO 2 .   This   need   for   absolute,   deep, 
emissions   reduction   should   be   the   clear   focus   of   the   National   Mitigation   Plan,   and   should   include   a 
quantified   emissions   reduction   pathway   that   is,   in   itself,   directly   consistent   with   our   equitable   contribution 
to   meeting   the   Paris   temperature   goals,   without   any   presumed   reliance   on   speculative   negative 
emissions   technologies.   That   is,   such   a   prudent,   “Paris-commensurate”   pathway   would   likely   commit   to 
early,   rapid,   radical   and   permanent   reductions   in   CO 2 ,   with   a   clear   intention   of   reaching   zero   positive 
CO 2    emissions   well   before   2040. 

Nonetheless,   given   the   severe   difficulties   being   experienced   in   achieving   such   rapid,   reductions   in 
(positive)   emissions,   either   nationally   or   globally,   prudent   policy   design   should   still   ensure   that,   as   far   as 
possible,    all   options   for   future   deployment   of   negative   emissions   technologies   should    also    be 
kept   open .   This   should   be   an   explicit   policy   consideration,   discussed   and   elaborated   within   the   NMP. 
Because   of   the   potential   role   of   BECCS,   in   particular,   this   presents   a   special   policy   perspective   on   any 
bioenergy   development   and   expansion.   Of   course,   there   should   also   be   consideration   of   the   potential 
role   of   NETs   in   the   development   of   the   wider   Irish   energy   system:   especially   the   potential   for   progressive 
electrification   of   heat   and   transport   sectors,   the   potential   application   of   DACCS   in   stabilising   and   utilising 
very   high   wind   penetration   electricity   generation   (on   an   annual,   as   opposed   to   instantaneous,   basis),   and 
the   consequent   opportunity   to   participate   in   potential   future   international   trading   of   capture   and 
(geological)   storage   services   for   CO 2 .  

7   Although   the   2015   Energy   White   Paper,    Ireland’s   Transition   to   a   Low   Carbon   Energy   Future,    states   (p.   63)   that 
the   next   (five   yearly)   “review   of   CCS   [in   Ireland]”   will   be   already   completed   within   2017.    http://tinyurl.com/lvn7szv  

http://tinyurl.com/lvn7szv


 
 

Carbon   Budget   Framing   of   Irish   CO 2    Mitigation   Policy 
The   physical   reality   of   a   finite   remaining   global   carbon   budget   of   cumulative   future   CO 2    emissions   to 
meet   a   policy-specified,   global   warming   temperature   limit   enables   a   quantitative   framing   for   multi-lateral 
management   of   climate   policy    (even   if   international   climate   policy   largely   fails   to   explicitly   acknowledge 8

it,   as   yet).      Climate   science   is   now   able   to   ascribe   an   associated   confidence   range   and   central   value   for 
the   remaining   global   carbon   budget   for   any   specified   probability   of   limiting   global   warming   to   a   stated 
climate   policy   temperature   goal .   The   Paris   Agreement   goal   of   limiting   warming   to   “well   below   2ºC” 9

above   pre-industrial,   implies   a   significantly   greater   than   50%   chance   of   remaining   below   2ºC.   In   recent 
journal   articles,   many   scientists   are   interpreting   this   goal   as   allowing,    at   most ,   the   IPCC   AR5   defined 
carbon   budget   for   a   greater   than   66%   chance   of   avoiding   2ºC   (less   than   33%   chance   of   exceeding   2ºC 
—   i.e.   still   a   very   significant   risk   of   temperature   overshoot).   A   central   estimate   for   this   budget   was   1010 
billion   tonnes   of   CO 2    remaining   as   of   2011 .      Peters    updates   the   remaining   budget   as   of   the   end   2015 10 11

as   850   ±   450   GtCO 2 ,   the   large   confidence   range   being   due   to   uncertainties   in   the   temperature   response 
of   the   climate   system,   the   amount   of   future   non-CO 2    emissions,   and   uncertainties   in   measuring   past 
emissions.      However,   for   higher   emissions   in   the   confidence   range,   given   the   increased   risks   of 
dangerous   climate   change   and   exceeding   climate   system   tipping   points,   risk   appropriate   policy   suggests 
a   need   for   precautionary   approach   and   accelerating   investments   in   mitigation   measures   without   delay . 12

  
Global   climate   policy   as   embodied   in   the   Paris   Agreement   assumes   that   “bottom   up”   multi-lateral 
management   of   climate   mitigation   action   to   meet   the   targets   is   possible   and   achievable   (via   the 
voluntary,   iterative,   process   of   declaring   —    and   delivering   upon    —   progressively   more   ambitious 
“Nationally   Determined   Contributions”,   or   NDCs).      A   key   first   step   is   to   peak   global   emissions   and   to 
“undertake   rapid   reductions   thereafter   in   accordance   with   best   available   science”   and   “on   the   basis   of 
equity” .      Nett   CO 2    emissions   will   have   to   reach   zero   to   prevent   further   commitment   to   increased   global 13

warming.   Stocker    finds   that,   without   negative   CO 2    emissions,   sustained   rates   of   decarbonisation 14

averaging   at   least   2.5%   per   year   on   a   global   basis,   are   now   needed   in   every   year   from   now   on,   even   to 
have   an   adequate   likelihood   of   limiting   to   2ºC   temperature   increase.   The   “zero   sum”   nature   of   the 
remaining   carbon   budget   means   that   each   annual   failure   to   meet   this   global   decarbonisation   rate 
necessarily   implies   higher   future   rates   of   emission   reduction   and/or   presumed   increasing   amounts   of 
negative   emissions   to   remove   the   excess   CO 2    being   emitted   now   at   some   point   in   the   relatively   near 
future .  15

  
Effort   sharing   among   nations   to   meet   the   2ºC   therefore   requires   some   “fair”   allocation   of   the 
associated   global   carbon   budget   through   time.       This   may   be   assessed   according   to   capacity   to   act 
(wealth)   and   responsibility   (due   to   past   and   current   emissions).   Two   alternative   sharing   principles   are 
commonly   called:    inertia ,   where   the   share   of   future   emissions   is   equal   to   a   nation’s   share   of   past 
cumulative   or   current   emissions   (based   on   a   politically   pragmatic   “locking   in”   of   existing   or   historical 
patterns   of   inequality   in   per   capita   emissions);   and    equity ,   where   the   share   of   future   emissions   is   equal 

8   Frame,   D.J.,   Macey,   A.H.,   Allen,   M.R.,   2014.   Cumulative   emissions   and   climate   policy.   Nat.   Geosci.   7,   692–693. 
doi:10.1038/ngeo2254  
9   Matthews,   H.D.,   Gillett,   N.P.,   Stott,   P.A.,   Zickfeld,   K.,   2009.   The   proportionality   of   global   warming   to   cumulative 
carbon   emissions.   Nature   459,   829–832.    doi:10.1038/nature08047  
10   IPCC   (2013)   AR5   WG1   Summary   for   Policy-Makers,   p.   27.    https://www.ipcc.ch/report/ar5/wg1/mindex.shtml 
11   Peters,   G.P.,   2016.   The   ’best   available   science’   to   inform   1.5   [deg]   C   policy   choices.   Nat.   Clim.   Change   6, 
646–649.    doi:10.1038/nclimate3000 
12   IPCC   (2014)   AR5   WG3   Chapter   2.    http://www.ipcc.ch/report/ar5/wg3/ 
13   UNFCCC,   2015.   Decision   1/CP.21:   Adoption   of   the   Paris   Agreement   (No.   FCCC/CP/2015/10/Add.1).   United 
Nations,   Paris,   France. 
14   Stocker,   T.F.,   2013.   The   Closing   Door   of   Climate   Targets.   Science   339,   280–282.    doi:10.1126/science.1232468  
15   Or,   of   course,   failure   to   achieve   the   temperature   goals,   with   all   the   uncertain,   but   potentially   catastrophic,   risks 
that   that   then   entails. 

http://www.nature.com/ngeo/journal/v7/n10/full/ngeo2254.html
http://www.nature.com/nature/journal/v459/n7248/full/nature08047.html
https://www.ipcc.ch/report/ar5/wg1/mindex.shtml
https://www.nature.com/nclimate/journal/v6/n7/full/nclimate3000.html
http://www.ipcc.ch/report/ar5/wg3/
http://science.sciencemag.org/content/339/6117/280


 
 

to   the   population   share   of   global   population   (Raupach   et   al.,   2014).   For   comparison,   a   third   principle   that 
might   be   termed    backdated-equity ,   determines   the   global   carbon   budget   remaining   from   a   certain   date, 
such   as   1990,   and   based   on   emissions   since   then   determines   the   equity   share   remaining   (some   amount 
of   historic   responsibility   for   cumulative   emissions   is   thereby   included).   Depending   on   the   assumed 
sharing   principles   and   parameters,   Anderson   and   Bows    and   SEI    find   that    the   remaining   2ºC   CO 2 16 17

budget   for   many   OECD   nations   is   either   exhausted   already   or   will   be   within   the   next   10   years . 
Given   the   climate   action   urgency   implied   by   the   very   limited   remaining   2ºC   carbon   budget,   especially   for 
nations   with   high   per   capita   emissions   (such   as   Ireland ),   effective   climate   mitigation   action   that   adds   up 18

to   the   decarbonisation   needed   requires   some   combination   of   very   rapid   domestic   emission   reductions, 
funding   or   assisting   in   mitigation   of   developing   nation   emissions,   and   —   more   speculatively   —   achieving 
quantifiable   (monitored   and   verified)    negative    emissions. 
  
A   rough   approximation   of   current   policy   relative   to   the   above   allocation   principles   can   be   made   for 
Ireland’s   future   total   CO 2    emissions.   If   the   EPA   projections   for   the   “no   additional   policy”   case   are 
extended   beyond   2035   to   2050   then   cumulative   CO 2    emissions   from   Ireland   from   2015   to   2050   would   be 
about   1,300   million   tonnes   (=   1,300   MtCO 2 ),   assuming   emissions   are   steadily   increasing   over   the   period 
at   a   small   but   positive   rate.      For   the   same   period,   an   inertia   carbon   budget   for   Ireland   might   be   about 
900   MtCO 2    (requiring   nett   decarbonisation   of   over   2%   per   year,   sustained   from   2017   onward);   an   equity 
carbon   budget   would   be   only   about   500   MtCO 2    (over   7%   decarbonisation   per   year);   and   a 
backdated-equity   remaining   carbon   budget   that   might   be   less   than   300   MtCO 2    (requiring   over   15% 
decarbonisation   per   year).   Rockström    et   al .    suggest   a   guide   global   decarbonisation   rate   of   about   50% 19

per   decade,   or   7%   per   year   especially   in   the   near-term,   is   now   needed   to   make   Paris   goals   a   reality,   to 
give   some   leeway   in   the   carbon   budget   if   negative   emissions   are   not   available   at   significant   scale.  
  
In   Ireland,   the   current   National   Policy   Position    strictly   only   specifies   an   end-point   target   of   reducing 20

energy   CO 2    emissions   in   2050   by   80%   relative   to   1990   levels.      However,   Ireland’s   climate   impact 
critically   depends   on   the   emission   path   taken   from   now   until   2050   that   thereby   determines   the 
cumulative   emissions   over   the   period.      A   linear   pathway   (CO 2    only)   to   the   2050   target   would   emit   about 
750   MtCO 2    to   2050.   Due   to   high   current   CO 2    emissions,   reducing   Ireland’s   cumulative   emissions   for   the 
period   critically   depends   on   early   and   deep   reductions,   otherwise   the   carbon   budgets   for   inertia   and 
equity   are   rapidly   used   up.      Instead   of   a   linear   pathway,   an   exponentially   falling   pathway   (constant 
annual   percentage   rate)   gives   a   more   even   spread   of   decarbonisation   effort.   Such   a   pathway,   at   an 
annual   reduction   of   about   5%   per   year,   would   reach   the   NPP   policy   goal   while   emitting   about   600   MtCO 2 
over   the   period   2015   to   2035.   Alternatively,   a   continuance   of   high   current   emissions   (i.e.,   not   achieving 
high   reduction   rates   in   positive   CO 2    emissions),   might   conceivably   be   made   compatible   with   the   Paris 
Agreement   goals   if   Ireland   instead   rapidly   ramps   up   overseas   mitigation   aid,   and   invests   rapidly   in 
deploying   negative   emissions   technologies   to   achieve   near-term   cumulative   mitigation   results   that   can 
offset   domestic   positive   emissions.   Furthermore,   as   for   the   global   CO 2    carbon   budget,   high   non-CO 2 
emissions   (largely   due   to   reliance   on   ruminant   agriculture   in   the   Irish   case),   should   presumably   be 

16   Anderson,   K.,   Bows,   A.,   2011.   Beyond   “dangerous”   climate   change:   emission   scenarios   for   a   new   world.   Philos. 
Trans.   R.   Soc.   Math.   Phys.   Eng.   Sci.   369,   20–44.    doi:10.1098/rsta.2010.0290  
17   Stockholm   Environment   Institute   (2015)   Climate   Equity   Reference   Calculator    http://gdrights.org/calculator-about/ 
18   On   CO 2    only,   Ireland   ranks   c.   44   highest   per   capita   on   a   global   basis,   c.   9th   highest   within   the   EU-28.   (On 
aggregated   GHG   emissions,   including   CH 4    and   N 2 O,   Ireland   would   of   course   rank   much   higher   in   both   global   and 
EU   terms:   but   any   specific   ranking   then   depends   significantly   on   the   specific   choice   of   aggregation/equivalence 
methodology,   which   involves   qualitative   as   well   as   quantitative   criteria.) 
19   Rockström,   J.,   Gaffney,   O.,   Rogelj,   J.,   Meinshausen,   M.,   Nakicenovic,   N.,   Schellnhuber,   H.J.,   2017.   A   roadmap 
for   rapid   decarbonization.   Science   355,   1269–1271.    doi:10.1126/science.aah3443  
20   It   is   notable   that   the   current   National   Policy   Position   pre-dates   both   IPCC   AR5   and   the   Paris   Agreement.   It   is 
surprising   that   the   draft   NMP   makes   no   reference   to   any   requirement   or   process   for   updating   the   NPP   to   reflect   this 
improved   scientific   understanding   and   very   significantly   altered   international   context. 

http://rsta.royalsocietypublishing.org/content/369/1934/20
http://gdrights.org/calculator-about/
http://science.sciencemag.org/content/355/6331/1269


 
 

regarded   as   reducing   Ireland’s   CO 2    budget,   suggesting   a   need   to   work   to   also   reduce   flows   of   methane 
and   nitrous   oxide   to   complement   the   (already)   very   deep   reductions   required   in   CO 2    emissions. 
  
Given   the   seriously   challenging   outlook   for   2ºC,   limiting   Ireland’s   future   cumulative   CO 2    emissions   will 
require   both   substantial   domestic   emission   reductions   and   potentially   some   significant   amounts   of 
domestically   monitored   and   verified   negative   emissions   (especially   given   the   perceived   difficulties   and 
costs   in   mitigating   emissions   from   the   agriculture   sector).   Given   the   current   understanding   of 
technological   potential,   this   is   likely   to   include   significant   carbon   capture   and   storage.   Conversely,   if   such 
negative   CO 2    emissions   are   not   deployed   then   such   greater   mitigation   effort   (on   positive   CO 2    emissions) 
within   Ireland,   or   funded,   monitored   and   verified   by   Ireland   overseas,   will   be   needed   to   align   action   with 
the   Paris   goals.      The   National   Mitigation   Plan   and   the   revised   Nationally   Determined   Contribution   (for 
future   increased   ambition)   would   therefore   usefully   supply   a   timeline   for   when   assessments   of   negative 
emissions   will   be   integrated   into   policy   to   give   investment   and   delivery   timelines   for   negative   emissions 
technologies.  

Keeping   NETs   policy   options   open   within   the   NMP 
There   are   a   significant   number   of   distinct   ways   that   consideration   of   NETs    potential    can   and   should   be 
integrated   in   the   National   Mitigation   Plan.   We   summarise   these   here,   but   we   encourage   much   more 
detailed   expert   assessment   within   all   relevant   agencies   and   departments.   There   are   likely   to   be   gaps   or 
omissions   in   these   summary   points. 
 
We   again   emphasise   that,   in   the   first   instance,   reduction/elimination   of   positive   emissions   (via   efficiency 
and/or   absolute   reductions   in   use   —   whether   energy,   ruminant   food   products   etc.)   should   absolutely   be 
prioritised   over   planning   for   NETs.   NETs   are,   as   yet,   speculative:   it   is   important   not   to   lock   them   out,   but 
it   is   equally   important   for   policy   not   to   presume   or   rely   on   their   successful   deployment.   Emissions 
reduction   is   much   more   certain   in   its   effects,   and   has   potential   for   additional   co-benefits   not   necessarily 
offered   by   NETs,   for   example   in   air   quality   (NO x ,   particulates),   diet   (reduction   in   ruminant   food   products 
especially)   and   wider   health   (promotion   of   walking   and   cycling   over   motorised   transport).   Reduction   in 
fossil   fuel   use   reduces   not   only   direct   CO 2    combustion   emissions   but   also   indirect   CO 2    and   (fugitive)   CH 4 
emissions   in   extraction   and   transport.   Reductions   in   import   dependency   (e.g.   fossil   fuels,   fertilizer, 
animal   feed)   also   greatly   enhance   resilience   in   the   event   of   medium   term   global   trade   disruption   (through 
conflict   or   otherwise).   The   precautionary   principle   remains   the   appropriate   basis   for   all   consideration   of 
NETs   within   overall   policy   approaches. 
 
In   relation   to   bioenergy   development,   the   potential   role   of   BECCS   raises   a   number   of   related   issues   for 
Irish   mitigation   policy: 
 

● There   is   clearly   a   constrained   total   potential   bioenergy   resource,   both   nationally   and   globally. 
Large   scale   BE   deployment,   on   a   global   basis   (whether   with   CCS   or   otherwise)   is   likely   to 
progressively   come   into   serious   conflict   with   other   land   uses   needs,   especially   food   production. 
Accordingly,   an   important   element   of   national    mitigation    planning   is   analysis   of   the   most   effective 
and   resilient   long   term   Irish   land   use,    balancing   food   and   bioenergy   production.    This 
suggests   a   strong   rationale   for   progressively   reducing   the   role   of   extremely   high   emissions 
intensity   food   production   systems   (measured   by   nutrition   produced   per   unit   emissions): 
especially   those   based   on   ruminants   (dairy   and   beef).   There   is   a   case   for   a   long   term   strategic 
shift   of   some   significant   proportion   of   Irish   agricultural   land   use   both   to   lower   GHG   intensity   food 
production   and   to   dedicated   bioenergy   production.   (Conversely,   to   the   extent   that   effective 
reductions   in   emissions   from   agriculture   are    not    achieved,   then   it   will   become   even   more 
essential   to   deploy   and   scale   up   negative   emissions   that   can   be   validly   offset   against   this.) 



 
 

● For   bioenergy   crop   selection,   land   and   (uncertain)   climate   conditions   will   strongly   influence   the 
potential   of   different   land   types   and   locations.   It   is   important   to   assess   these   long   terms   options 
on   a   national   basis.   There   are   strong   arguments   to   favour    short   rotation    bioenergy   systems 
(PRGs,   SRF)   wherever   conditions   are   suitable.   Such   systems   are    prima   facie    also   likely   to 
maximise   social   and   environmental   co-benefits   (rural   settlement   and   economic   activity, 
biodiversity)   compared   to,   e.g.,   forestry.    Despite   its   current   emphasis   in   Irish   policy   framing 
(including   in   the   draft   NMP),   long   rotation   forestry   (20   yrs+)   appears   to   be   largely 
contra-indicated   for   bioenergy   use ,   due   primarily   to   the   relatively   long   period   of   regrowth   that 21

is   required   before   the   carbon   “debt”   arising   on   harvesting/combustion   is   overcome.  22

● For   bioenergy    utilisation    the   potential   need   to   achieve   overall   negative   CO 2    emissions   (within 
whatever   limited   bioenergy   resource   is   available)   suggest   strongly   that   policy   should   prioritise 
use   in   fixed    large   scale    installations   where   carbon   capture   can   be   feasibly   considered.   Ideally, 
any   supports   or   incentives   for   bioenergy   use   would   be   limited   to   installations   that   are   at   least 
certified   as   “CCS   ready”   in   the   short   term.   This   approach   does   tend   to   prioritise   the   bioenergy 
resource   primarily   for   electricity   generation   rather   than   direct   heat   use,   which   arguably   wastes 
usable   heat   energy   from   bioenergy   sources.   This   might   conceivably   be   reduced   by   development 
of   district   heating   infrastructure   in   some   cases;   but   as   long   as   the   bioenergy   resource   is 
displacing   fossil   fuel   use   then   (even   absent   CCS)   it   should   result   in   some   nett   emissions 
reduction.   Reduction   of   heating   demand   (through   deep   retrofit)   and   electrification   of   residual   heat 
requirement,   particularly   through   heat   pump   deployment,   may   deliver   overall   emissions 
performance   improvement   that   is   comparable   to   or   better   than   a   district   heating   approach,   at 
lower   capital   costs,   in   any   case. 

● It   follows   that   “small   scale”,   and   especially   mobile,   use   of   bioenergy   resources   may   be 
strategically   deprecated.   This   particularly   affects   transport   based   on   combustion   engines,   where 
carbon   capture   is   not   technically   feasible   (and   is   very   unlikely   to   become   so).    This   specifically 
argues   against   a   strong   focus   either   on   biofuel   blending   or   biogas/biomethane   as   medium 
term   (or   even   short   term)   tools   for   deep   decarbonisation   of   transport.    Rather,   the   first 
priority   should   be   reduction   in   transport   energy    demand,    through   measures   such   as   incremental 
improvements   in   fuel   efficiency,   (larger/non-incremental)   improvements   in   vehicle   occupancy 
factors   (via   prioritisation   of   shared   modes/   “public   transport”),   cycling,   walking,   and   reductions   in 
absolute   transportation   rates.   The   remaining   transport   demand   could   be   shifted   as   far   as 
possible   to   electric   traction.   This   is   immediately   possible   and   practical   for   smaller   vehicles   and   for 
higher   capacity   fixed   route   shared   modes   (trains,   trams,   trolley   buses);   and   it   is   becoming 
progressively   practical   for   larger   flexible   route   vehicles   (buses,   freight).   Transport   electrification 
has   significant   additional   co-benefits   in   reducing   general   air   pollution   (NO x ,   particulates). 

 
  

21   Mitchell,   Stephen   R.,   Mark   E.   Harmon,   and   Kari   E.   B.   O’Connell.   2012.   “Carbon   Debt   and   Carbon   Sequestration 
Parity   in   Forest   Bioenergy   Production.”   GCB   Bioenergy   4   (6):   818–27. 
http://doi.wiley.com/10.1111/j.1757-1707.2012.01173.x  
22   This   current   policy   emphasis   on   forestry   appears   to   be   at   least   partly   an   artefact   of   EU   rules   which   classify 
unabated    combustion   of   bioenergy   resources   as   unconditionally   “carbon   neutral”.   The   physical   reality   (which   is   the 
only   thing   that   impacts   on   climate)   is   that   unabated   bioenergy   resource   use   is   not   carbon   neutral,   and   that,   in   fact, 
different   resources   and   different   production   systems   vary   very   greatly   in   their   actual   lifecycle   emissions   and 
detailed   climatic   effects   over   time.   Another   specific   policy   driver   in   the   Irish   case   is   the   fact   that   EU   (and   UNFCCC) 
accounting   allows   direct   “offsetting”   between   quite   different   greenhouse   gases   based   on   simple   (scalar) 
“equivalence”   factors   (normally   the   so-called   GWP-100   factors).   Again,   this   elides   very   considerable   differences   in 
the   actual   physical   climate   profile   and   effects   of   different   gases,   especially   as   these   unfold   dynamically   in   time. 

http://doi.wiley.com/10.1111/j.1757-1707.2012.01173.x


 
 

● Separately,   there   are   some   inherent   energy   efficiency   advantages   to   rail   transport   in   particular.  23

This   suggests   that   the   mitigation   plan   might   include   a   progressively   increasing   strategic   role   for 
rail   within   the   overall   national   transportation   system,   for   both   passengers   and   freight.    This   would 
require   long   term   prioritisation   of   electrification   and   expansion   of   the   rail   system   (relative 
to   road   infrastructure).  24

● Decarbonisation   of   the   aviation   sector   presents   even   more   specific   difficulties,   which   are 
addressed   only   cursorily   in   the   draft   NMP.   Technical   decarbonisation   options   are   much   more 
restricted   than   for   surface   transport.   Electrification   is   unlikely   to   be   feasible   at   significant   scale   on 
any   practical   planning   horizon.   Reliance   on   biofuel   use   suffers   the   same   challenges   as   for 
surface   transport:   limited   total   bioenergy   resource,   land   use   conflict   (particularly   with   food 
production)   and   carbon   capture   is   inherently   impractical   (aviation   biofuel   use   impairs   BECCS 
potential).   On   a   global   basis,   access   to   aviation   services   is   one   of   the   most   strongly   skewed 
(inequitable?)   emissions   sources.   For   transport   internal   to   the   EU,   aviation   is   being   progressively 
brought   within   the   Emissions   Trading   System   (ETS):   however,   it   is   widely   recognised   that   the 
ETS   itself   is   not   currently   operating   effectively ,   and   the   draft   NMP   does   not   clarify   a   specific 25

Irish   policy   approach   to   addressing   this.   At   global   level,   aviation   decarbonisation   is   formally   being 
addressed   separately   from   the   UNFCCC   process,   through   the   International   Civil   Aviation 
Organisation   (ICAO),   of   which   Ireland   is   currently   a   Council   member.   However,   the   most   recent 
ICAO   climate   action   agreement,   the   Carbon   Offsetting   and   Reduction   Scheme   for   International 
Aviation   (CORSIA) ,   has   been   criticised   as   not   adequately   addressing   the   temperature   goals   set 26

out   in   the   (UNFCCC)   Paris   Agreement.   More   critically   for   the   current   submission,   CORSIA   relies 
primarily   not   on   direct   decarbonisation   of   aviation,   but   on   “offsetting”   of   aviation   emissions: 
essentially   relying   on   demonstrated   displacement   of   positive   emissions,   or   actual   negative 
emissions,   elsewhere.   But   CORSIA   itself   provides   no   concrete   framework   or   mechanisms   to 
realise   the   required   levels   of   (properly   monitored   and   verified)   emission   “offsets”.   Given   Ireland’s 
particular   reliance   on   aviation   (for   trade,   tourism,   and   more   recently,   aviation-related   financial 
services)   it   would   appear   that   the   NMP   should   incorporate   a   much   more   detailed   and   substantive 
treatment   of   decarbonisation   policy   for   this   sector:   addressing   domestic,   EU,   and   global   aviation 
services.   It   may   be   that   consideration   will   need   to   be   given   to   policies   that   would   stabilise   or 
contract   aviation   demand,   particularly   in   the   short   to   medium   term   (i.e.,   unless   and   until   reliably 
monitored   and   verified   negative   emission   offsets   are   proven   and   available   at   scale). 

 
In   relation   to   carbon   capture   and   storage   development   generally,   it   is   suggested   that   the   NMP   might 
explicitly   address   the   following: 
 

● Taking   action   to   ensure   that   the   Kinsale   Head   site   is   at   least   preserved/readied   as   far   as   possible 
for   potential   future   storage   use.   As   soon   as   practical,   this   could   be   linked   to   proactive   strategic 
development   of   this   site   to   provide   CO 2    storage   services.   Supportive   business   models   will   need 
to   be   developed   —   with   considerable   urgency   —   nationally   and   internationally   (via   early, 
effective,   reform   of   the   EU   ETS   or   otherwise). 

23   “In   long-distance   travel   at   steady   speed,   by   train   or   automobile,   most   of   the   energy   goes   into   making   air   swirl 
around,   because   you   only   have   to   accelerate   the   vehicle   once.   The   key   strategies   for   consuming   less   in   this   sort   of 
transportation   are   therefore   to   move   slower,   and   to   move   less,   and   to   use   long,   thin   vehicles.”   David   MacKay, 
Sustainable   Energy   -   without   the   hot   air ,   UIT   Cambridge,   2009.    http://tinyurl.com/n2ukmwu  
24   While   there   has   been   some   recent   public   comment   on   the   potential   for   high-speed   rail   deployment   in   Ireland, 
detailed   discussion   of   that   would   go   beyond   the   scope   of   the   current   submission.   Nonetheless,   we   note   that 
electrification   and   expansion   of   conventional   rail   services   may   be   more   immediately   important   than   consideration   of 
high-speed   rail   services:   the   latter   are   arguably   disproportionately   expensive,   erode   energy   efficiency,   and   are   of 
questionable   suitability   for   small   island   geography. 
25    Letter   to   Minister   Naughten   regarding   the   EU   ETS,    Irish   Climate   Change   Advisory   Council,   14th   June   2016. 
http://tinyurl.com/ma367ye  
26    http://tinyurl.com/mrf6g9x  

http://tinyurl.com/n2ukmwu
http://tinyurl.com/ma367ye
http://tinyurl.com/mrf6g9x


 
 

● Planning   national   investment/supports   for   carbon   capture   technology   to   build   local   capability   and 
expertise.   While   the   medium   term   goal   should   presumably   be   for   carbon   capture   to   integrate   with 
a   national   CO 2    storage   facility,   it   appears   that   capture   and   storage   development   are   not 
technically   required   to   be   exactly   synchronised.   Shipping   of   CO 2    for   storage   elsewhere    might   be 27

considered   as   a   transitional   measure   if   capture   were   to   be   deployed   significantly   earlier   than 
storage.   However,   to   the   extent   that   the   medium   term   mitigation   plan   (2030-2050)   envisages 
significant   continued   domestic   fossil   fuel   use   (including   aviation)   then   early,   strategic, 
development   of   national   CO 2    storage   facilities   is   essential   and   would   also   open   future 
opportunities   for   international   trading   of   CO 2    storage   services.   There   may   be   significant   potential 
“first/early   mover”   advantages   for   Ireland   in   deployment   of   both   CC   and   CS   technologies.   The 
lead   time   to   deploying   these   technologies   should   not   be   underestimated:   the   earliest   possible 
intervention   (well   within   the   immediate   five   year   detailed   national   mitigation   planning   frame) 
would   be   appropriate. 

 
Direct   Air   Carbon   Capture   and   Storage   (DACCS)   is   currently   at   even   earlier   stage   than   either 
conventional   CCS   or   BECCS   as   a   potential   CO 2    mitigation   mechanism.   Nonetheless,   given   the   scale 
and   urgency   of   the   decarbonisation   challenge,   it   would   still   merit   substantive   discussion   within   the   NMP. 
The   following   specific   points   may   be   relevant: 
 

● Direct   air   capture   of   CO 2    is   certainly   possible   in   principle,   though   prospects   for   large   scale 
operation   remain   highly   speculative   with   very   limited   understanding   of   likely   cost   trajectory, 
scaling   efficiencies   etc.   However,   as   already   noted,   DAC   has   a   major   advantage   over   biological 
capture   in   that   it   does   not   have   an   intrinsic   very   large   scale   land   use   requirement,   so   it   may 
largely   avoid   conflict   with   food   production/permanent   forestation.   Monitoring   and   verification   of 
DACCS   is   likely   to   be   much   easier/more   reliable   than   for   other   NET   processes   (including   e.g., 
enhanced   soil   carbon   storage,   biochar,   enhanced   weathering   etc.).   The   major   disadvantage 
compared   to   BECCS   is   that   DACCS   is   a   net   energy   consumer   rather   than   producer   so   direct 
costs   are   necessarily   expected   to   be   significantly   high(er).   However,   it   is   at   least   conceivable   that 
DACCS   deployment    may    be   a   good   complement   to   a   very   high   renewable   energy   penetration 
electricity   system,   based   on   on-shore   and   off-shore   wind   in   the   Irish   case:   instead   of   curtailing 
generation   in   high   wind   conditions,   this   would   rely   on   diverting   to   a   dispatchable   DAC   “buffer”. 
Some   significant   scale   solar   energy   deployment   may   also   be   attractive   in   such   a   system,   as   it 
could,   to   some   extent,   balance   the   very   large   seasonal   variation   in   insolation   at   Irish   latitudes. 
While   DACCS   costs   would   remain   high   in   absolute   terms,   and   would   require   suitable   business 
models   to   enable   deployment   (likely   through   direct   state   intervention   in   the   first   instance,   but 
migrating   to   carbon   trading   schemes   etc.   in   the   medium   term),   there   is   potentially   a   very 
important   medium   and   long   term   opportunity   for   Ireland   in   taking   a   lead   in   this   area. 

● DACCS   of   course   still   relies   on   availability   of   CO 2    storage   services.   This   is   essentially   common   to 
conventional   fossil   fuel   CCS   and   BECCS.   Thus   storage   infrastructural   development   is   compatible 
with   diverse   future   decarbonisation   strategies,   thus   contributing   significantly   to   policy   risk 
management.   There   will   ultimately   be   physical   and   economic   limits   to   Irish   territorial   CO 2    storage 
capacity   in   the   long   term,   particularly   as   less   accessible   sites   are   brought   into   consideration:   but 
the   pressing,   short   term,   urgency   of   CO 2    mitigation   would   appear   to   strongly   favour   early, 
precautionary,   investment   in   the   development   of   CO 2    storage   capability. 

 

27   One   possibility   is   supplying   CO 2    for   use   elsewhere   in   so-called   Enhanced   Oil   Recovery   (EOR).   This   is   being 
used   as   a   financial   support   mechanism   for   most   current   CCS   deployments   internationally.   However,   it   must   be 
emphasised   that   this   approach   critically   undermines   the   overall   mitigation   effectiveness   of   CCS   (as   any   storage 
achieved   is   largely   or   totally   overriden   by   CO 2,    release   from   the   correspondingly   increased   oil   combustion).   At   best, 
combination   of   CO 2    storage   with   EOR   can   only   be   viewed   as   a   very   short   term   mechanism   for   potentially   “jump 
starting”   the   required   scale   up   of   storage   services. 



 
 

Despite   major   uncertainties   and   challenges   in   all   currently   considered   negative   emissions   technologies, 
(BECCS,   DACCS,   soil,   weathering)   it   should   be   emphasised   that   they   still   appear   strongly   preferable   to 
so-called   “geoengineering”   strategies   (such   as   solar   radiation   management   etc.).   This   is   because   NETs 
directly    target   specific,   anthropogenic,   greenhouse   gases   (particularly   CO 2 )   rather   than   indirectly 
targeting   “warming”.   The   latter   (geoengineering)   approaches   risk   additional   unforeseen   and   potentially 
unforeseeable   unintended   consequences.   While   simply   reversing   GHG   concentrations   is   unlikely   to 
systematically   or   precisely   reverse   anthropogenic   climate   change ,   the   NETs   approach   still   appears   to 28

be   much   more   prudent   than   introducing   further,   very   poorly   understood,   large   scale   disruption   of   critical 
planetary   systems.  

Conclusion 
The   National   Mitigation   Plan,   by   its   nature,   involves   strategic   policy   affecting   significant   exchequer 
income   and   commitments   (both   capital   and   current)   over   a   very   extended   period   of   time.   It   is   therefore 
essential   that   the   design   and   iteration   of   the   NMP   make   the   maximum   provision   for   flexibility   to   adapt   to 
the   dynamically   changing   national   and   global   circumstances   (technical,   financial,   socio-political,   climatic) 
over   that   extended   period. 
 
Given   the   now   clear   imperative   to   maximise   CO 2    emissions   reductions,   the   need   to   also   hold   open   all 
possibilities   for   rapid   deployment   of   negative   emissions   technologies,   and   the   very   limited   available 
bioenergy   resource   nationally   and   internationally,   we   suggest   that    the   NMP   should   not   incentivise 
investment   in   capital   infrastructure   that   would   lock   in   unabated   combustion   of   any   fuel   type,   but 
especially   of   bioenergy   resources.    This   would   imply   not   incentivising   small   scale   biomass-fired   heat 
installations,   or   biofuel   (including   biogas   and   biomethane)   use   in   transport   (including   aviation),   as   these 
are   incompatible   with   CCS   deployment   (and   thus   with   BECCS). 
 
There   is,   of   course,   a   case   for   supporting   ongoing   development   of   the   indigenous   bioenergy   industry   in 
the   context   of   minimising   lifecycle   bioenergy   emissions,   and   optimising   the   allocation   of   the   Irish   land 
resource   across   competing   uses,   particularly   a   strategic   move   away   from   high-GHG   intensive   food   types 
(such   as   ruminant   production).      However,   we   suggest   that   this   be   actively   managed   to   avoid   lock   out   of 
CCS   (BECCS)   in   target   uses. 
 
There   is   already   a    prima   facie    case   for   early   deployment,   at   significant   scale,   of   CCS   in   Ireland, 
including   the   development   of   a   first   national   CO 2    storage   facility,    as   CSS   is   a   critical   underpinning 
technology   for   immediate   abatement   of   conventional   fossil   fuel   combustion   emissions,   and   for   any   future 
deployment   of   either   BECCS   or   DACCS.    Similarly,   negative   emission   policy   options   are   likely 
strongly   facilitated   by   early   electrification,   at   large   scale,   of   both   heating   and   transport. 
 
 
  

28   This   is   due   to   complex   planetary   system   hysteresis   effects:   some   positive-feedback   “tipping   points”   are   likely 
already   imminent,   or   may   even   have   been   crossed,   such   as   locked-in,   long   term,   decay   of   the   cryosphere. 



 
 

In   conclusion,   while   we   recommend   the   explicit,   open   and   transparent   inclusion   of   all   applicable   NETs 
considerations    into   the   NMP,   we   emphasise   again   they   they   present   no   panacea   or   alternative   to   the 
hard   choices   of   early,   deep,   reduction   in   positive   emissions   in   the   short   and   medium   term: 
 

Negative-emission   technologies   are   not   an   insurance   policy,   but   rather   an   unjust   and   high-stakes 
gamble.   There   is   a   real   risk   they   will   be   unable   to   deliver   on   the   scale   of   their   promise.   If   the 
emphasis   on   equity   and   risk   aversion   embodied   in   the   Paris   Agreement   are   to   have   traction, 
negative-emission   technologies   should   not   form   the   basis   of   the   mitigation   agenda.   This   is   not   to 
say   that   they   should   be   abandoned.   They   could   very   reasonably   be   the   subject   of   research, 
development,   and   potentially   deployment,   but   the   mitigation   agenda   should   proceed   on   the 
premise   that   they   will   not   work   at   scale.   The   implications   of   failing   to   do   otherwise   are   a   moral 
hazard   par   excellence. 
 
—   Anderson   and   Peters,   2016,   “The   Trouble   with   Negative   Emissions”   Science   354   (6309): 
182–83.    http://tinyurl.com/hc8k6zm  
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