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A. INTRODUCTION  

1. My full name is Mic hael Campbell Copeland .  I hold a Bac helor of Sc ienc e degree in 
mathematic s and a Master of Commerc e degree in ec onomic s from the University of 
Canterbury. A summary of my curriculum vitae is attached as Appendix 1.  

2. I am a c onsulting ec onomist of Wellington, and c urrently I am managing d irec tor of 
Brown, Copeland and Company Limited , a firm of c onsulting ec onomists whic h has 
undertaken a wide range of stud ies for pub lic and p riva te sec tor c lients in New Zea land 
and overseas.  During the period July 1990 to July 1994, I was a lso a member of the 
Commerc e Commission and c urrently I am a lay member of the High Court under the 
Commerc e Ac t 1986.  Prior to estab lishing Brown, Copeland and Company Limited in 
1982, I spent six years a t the New Zea land Institute of Ec onomic Researc h, and three 
years at the Confederation of British Industry.  

3. With respec t to the Resourc e Management Ac t 1991 (RMA), I have p repared evidenc e 
for clients covering a number of development projects and polic ies.  A selec tion of these 
is listed in my curriculum vitae in Appendix 1.  

4. The next sec tion of my evidenc e c onsiders the relevanc e of ec onomic s to matters under 
the Resourc e Management Ac t (RMA) and some genera l p rinc ip les to follow in assessing 
ec onomic effec ts. Sec tion C of my evidenc e addresses aspec ts of the without sc heme 
sc enario, whic h in my op inion must be c lea rly understood before it is possib le to identify 
inc rementa l ec onomic c osts and benefits tha t may oc c ur as a c onsequenc e of the 
Centra l Pla ins irriga tion scheme (the sc heme). In Sec tion D, I c omment on the level of 
deta il of, and the sourc es for, the da ta p rovided in Mr. Donnelly s evidenc e. Sec tions E 
and F c onsider Mr. Donnelly s ec onomic impac t assessment and c ost benefit ana lysis 
respectively. Sec tion G addresses the c osts of land being designated for works 
assoc ia ted with the c onstruc tion and opera tion of the sc heme. The c onc lusions of my 
evidence are contained in Section H.  

5. I have read the Environment Court s Code of Conduc t for Expert Witnesses, and I agree 
to comply with it.  

6. For reasons explained in my evidence, my conclusions are that: 

 

Mr. Donnelly s ana lysis of the ec onomic effec ts of the p roposed c entra l p la ins 
irriga tion sc heme substantia lly oversta tes the p rojec t s c ontribution to c ommunity 
economic wellbeing and the efficient use of resources; and 

 

Mr. Donnelly s ana lysis does not make a c ompelling c ase tha t the p roposed 
sc heme will p rovide net ec onomic benefits of a magnitude suffic ient to outweigh 
any significant non-economic costs of the scheme. 
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B. ECONOMICS AND THE RMA  

Community Economic Wellbeing  

7. Part II, sec tion 5(2) of the RMA refers to enab ling "peop le and c ommunities to p rovide for 
their social, economic and cultural well being" (emphasis added ) as pa rt of the meaning 
of "sustainable management" and therefore as part of the purpose of the RMA.  

8. As well as indicating the relevance of economic effects in considerations under the RMA, 
this sec tion a lso refers to "peop le and communities" (emphasis added ) whic h, in my 
op inion, highlights that in assessing the effec ts of a p roposa l the ec onomic (and soc ia l 
and c ultura l) effec ts on the loc a l c ommunity must be g iven some p rominenc e as 
c ompared to reg iona l or na tionwide effec ts. This does not mean b roader reg iona l or 
nationwide effec ts a re irrelevant but tha t, a t least in terms of sec tion 5(2), loc a l 
community effects are especially relevant.  

Efficient Use of Resources  

9. Part II sec tion 7(b ) of the RMA requires tha t in ac hieving the purpose of the Ac t, a ll 
persons exerc ising func tions and powers under it "sha ll have partic ula r regard to ... the 
efficient use and development of natural and physical resources".  

10. I believe ec onomists a re in agreement tha t the term effic ient use rela tes to the c onc ept 

of ec onomic effic ienc y. However I note tha t there is d isagreement between Dr. Brown 

(who p repa red a sta tement for inc lusion in the S42A Offic ers Report) and Mr. Donnelly 

on the appropria te definition of (ec onomic ) effic ienc y. Dr. Brown in my op inion g ives a 

stra ightforward and c ommonsense definition, whereas Mr Donnelly for some reason 

wishes to restric t the definition to c over only a lloc a tive effic ienc y. I find this surp rising and 

believe Mr. Donnelly is confused and misguided since: 

 

There is genera l ac c eptanc e among ec onomists1 tha t ec onomic 

effic ienc y is made up of three c omponent pa rts 

 

alloc ative 

effic ienc y, p roduc tive (or tec hnic a l) effic ienc y and dynamic 

effic ienc y. For examp le, in Commerc e Ac t authorisa tion c ases, where 

it is necessary to compare the public benefits of a merger or restric tive 

trade p rac tic e with the effic ienc y losses from reduc tions in 

c ompetition eac h of the three c omponent pa rts of reduc ed 

efficiency will be estimated separately; 

                                                

 

1 And I note that Counsel in his opening for Central Plains Water Trust listed these three components at paragraph 224 and I can 
only assume he did this because he believed all three were relevant to this application. 
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There is nothing in the RMA whic h suggests only a lloc a tive effic ienc y is 

relevant. Indeed the c onc ept of susta inab le management is c losely 

a ligned with using

 
resourc es more effic iently 

 
i.e. improving 

productive (or technical) efficiency and dynamic efficiency; 

 

Mr. Donnelly s own ana lysis of the benefits of the p roposed sc heme 

relies heavily on assumed inc reases in p roduc tive effic ienc y 

 

it is 

assumed tha t the sc heme will result in not only inc reased a reas of 

irriga tion but fa rmers having taken on inc reased debt bec oming more 

p roduc tive in their use of resourc es to enab le them to servic e tha t 

debt.  

11. These signific ant d ifferenc es in understand ing about ec onomic effic ienc y and its 

appropria te definition in the c ontext of the RMA do not in themselves have a bearing on 

the methodology adopted by Mr. Donnelly. However it does ra ise doubts about how Mr. 

Donnelly interprets his analytical results.  This reservation applies to Mr. Donnelly s ana lyses 

of both ec onomic impac ts and ec onomic effic ienc y net benefits, issues whic h I address 

in the following paragraphs.  

C. THE WITHOUT SCENARIO  

12. In assessing the ec onomic effec ts of the p roposed sc heme it is nec essary to c ompare 

two forward

 

looking sc enarios 

 

what will happen if the p roposed sc heme is 

implemented and what will happen without the proposed scheme being implemented. I 

have stressed tha t both of these sc enarios a re forward looking sinc e the without sc heme 

sc enario is not simp ly the sta tus quo. In other words to assess the effec ts of the sc heme 

we must c ompare with versus without , not a fter versus before .  

13. Mr. Donnelly apparently is of the op inion tha t ec onomic impac t ana lysis should involve 

an a fter versus before assessment, whereas a c ost benefit ana lysis should be a with 

versus without assessment.2 I d isagree and believe both an ec onomic impac t ana lysis 

and a c ost benefit ana lysis must be with versus without assessments if they a re to 

p rovide any sort of meaningful measures of improvements in ec onomic wellbeing as a 

c onsequenc e of the p roposa l under investiga tion.

 

To credit to the sc heme impacts tha t 

                                                

 

2 See Donnelly Response to S42A Officers Report, paragraph 15. 
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will oc c ur in the future even without it must be to oversta te the impacts as a 

consequence of the scheme.  

14. In my op inion neither Mr. Donnelly s ec onomic impac t assessment nor his c ost benefit 

ana lysis of the sc heme are p roper with versus without sc heme ana lyses. This is 

bec ause Mr. Donnelly does not p roperly a rtic ula te aspec ts of the without sc heme 

scenario. In particular, Mr. Donnelly fails to take account of: 

 

Improvements in on-fa rm produc tivity, likely to oc c ur over time even without the 
proposed scheme; and 

 

The ec onomic impac ts and net ec onomic benefits from a lterna tive irriga tion 
schemes ab le to use water from the Wa imakariri and Raka ia Rivers only if the 
proposed Central Plains scheme does not go ahead.  

As a c onsequenc e both Mr. Donnelly s ec onomic impac t assessment and c ost benefit 
analysis signific antly oversta te the ec onomic impac ts and ec onomic effic ienc y benefits 
of the scheme.   

15.  With respec t to on-fa rm p roduc tivity improvements, Mr. Donnelly (and Mr. Macfarlane) 

assume c onsiderab le inc reases in on-fa rm p roduc tivity will oc c ur in the future with the 

sc heme over and above those resulting from the ava ilab ility of surface water for 

irriga tion. By way of example, the net returns they assume for da irying under irriga tion is 

$4,413 per hectare (ha) with the scheme and $2,645 per ha without the scheme3 but with 

c ontinued groundwater supp lied irriga tion.4

 

Therefore this 67% inc rease in p roduc tivity is 

not as a c onsequenc e of the supp ly of irriga tion water but bec ause of other sc heme 

induc ed fac tors not spec ified in Mr. Donnelly s evidenc e.  

16. Mr. Mac fa rlane s basis for assuming this d ramatic inc rease in p roduc tivity over and 

above the effec ts of irriga tion per se, appears to be c overed in paragraph 50 of his 

evidence in chief, where he states: 

I have worked on the assumption that the new irrigated land will be operated at 
the top end of performance levels. My decision to use that performance is based 
on the fact that: 
(a) Farmers taking on the debt levels inherent in this struc ture will need to be top 

operators, either existing or new farmers with higher equity. 
(b) Tec hnologic a l ga ins a re d iffic ult to budget on, being an unknown quantity, 

but a lways oc c ur in p rac tic e to leverage irriga tion ava ilab ility. 

                                                

 

3 Figures taken from Donnelly s evidence in chief, Appendix 2. 
4 Only a small amount of this improvement in productivity is explained by savings in electricity and other costs associated with 
groundwater supply. The predominant factor is an assumed increase in milk yield, accounting for $1,554 out of $1,768 per ha 
improvement in productivity.   
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(c) New higher p rofit c rop options a re equa lly d iffic ult to budget in advanc e, but 

can be accounted for by assuming top profitability of existing known crops. 
(d) Lower performing fa rmers and those averse to risk will either not take up 

shares or will sell to those who will.

  

17. This exp lanation highlights the unc erta inty assoc ia ted with the ec onomic benefit 

estimates used in Mr. Donnelly s ana lyses but does nothing to ind ic a te why, w ithout the 

scheme, da iry fa rmers c urrently using groundwater for irriga tion would not asp ire to be 

a t the top end of performanc e levels

 

and to leverage

 

irriga tion ava ilab ility .  In my 

experienc e, high debt levels a re not nec essarily the key d river to inc reased p roduc tivity 

in business, and indeed the reverse may be true. Farmers, who a re not stretc hed to the 

limit by high deb t, may be more likely to be in a position to embrac e new tec hnolog ies 

and farming practices to lift productivity and maximise profits.   

18. As will bec ome c lea r la ter in my evidenc e this assumption about signific antly lower 

p roduc tivity levels for groundwater irriga ted da iry fa rms without the sc heme as 

c ompared to surfac e water irriga ted da iry fa rms with the sc heme has a d ramatic effec t 

on the results of Mr Donnelly s c ost benefit ana lysis. In Sec tion F below I estimate that 

assuming dairy farm productivity levels under irrigation are the same with and without the 

sc heme leads to a ha lving of the estimated interna l ra te of return (IRR) and the net 

p resent va lue (NPV) of net ec onomic benefits bec oming substantia lly nega tive a t a 10% 

discount rate.  

19. With respec t to a lterna tive irriga tion sc hemes using water from the Wa imakiriri and 

Raka ia Rivers, Dr Brown and Mr Butc her have ra ised the issue of the opportunity c ost of 

water in their sta tements of evidenc e. I ac c ept tha t to quantita tively take into ac c ount, 

in an ec onomic ana lysis of the Centra l Pla ins sc heme, the net ec onomic benefits 

forgone from a d isp lac ed a lterna tive sc heme or sc hemes will be d iffic ult bec ause of the 

absenc e of data on revenues and c osts of a lterna tive sc hemes. However the important 

point is tha t if suc h a lterna tives exist and I understand from the evidenc e of Dr. Brown 

they do, then there is likely to be a c onsiderab le oversta tement of the ec onomic effec ts 

of the scheme 

 

both with respec t to the ec onomic impac t ana lysis and the c ost benefit 

ana lysis. Quite obviously, if a lterna tive sc hemes c an use the wa ter to irriga te a reas not 

c urrently irriga ted then there is add itiona l output, inc omes and jobs, on-fa rm and off-

fa rm, and these impac ts need to be deduc ted from those estimated for the Centra l 
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Plains sc heme to determine any net add itiona l impac ts of the sc heme. To not do so is to 

have a without sc heme sc enario or c ounterfac tua l whic h inc orrec tly assumes the 

continuation of the status quo.   

20. In paragraph 9.33 of his evidence in chief Mr. Donnelly says: 

It (his c ost benefit ana lysis of the Centra l Pla ins sc heme) has not been tested 
aga inst any c ompeting p rojec ts tha t may wish to use the water for irriga tion 
and/ or other purposes (e.g . hyd ro elec tric ity genera tion). Without suc h 
c omparisons it is impossib le to say definitely tha t the p roposed sc heme is the best 
use of soc iety s resourc es, inc lud ing the water to be abstrac ted .

  

I agree with this sta tement insofa r as best means the most effic ient use of soc iety s 
resources.5  

21. However Mr Donnelly goes on to c ontrad ic t this sta tement in paragraph 3.34 by 

concluding  

... the p roposed sc heme is likely to op timise the net ga in to soc iety from use of 

the p roposed water resourc es.

  

22. This reversal is based upon his opinions that: 

 

Transferab ility of water permits will address any potentia l p rob lem of water 

being allocated to inefficient uses via the RMA process; 

 

Hydro elec tric ity genera tion will genera lly have an inferior return to irriga tion 

schemes; 

 

There are no known mutually exclusive irrigation uses on the subject land; 

 

Large sc hemes a re better than small sc hemes bec ause they may have 

ec onomies of sc a le or even when a number of smaller sc hemes a re more 

effic ient than a la rge sc heme the smaller sc hemes may not utilize a ll of the 

available water.   

However these sta tements do not elimina te a lterna tive uses for the water, whic h may or 

may not be more desirab le from the perspec tive of ec onomic wellbeing and the 

efficient use of resources. Even if the Central Plains scheme is the most beneficial in terms 

of ec onomic wellbeing and the effic ient use of resourc es, the existenc e of a lterna tive 

uses for the water must mean tha t the magnitude of the benefits identified in Mr 

Donnelly s evidenc e is overstated.  

                                                

 

5 Best beyond economic efficiency would have regard to environmental, social and cultural effects as well and assessing this would 
require more than just testing quantitative cost benefit analysis results against those for competing projects. 
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23. Only if there will be unlimited supp lies of water in Canterbury in the future suc h tha t a ll 

c ompeting uses (inc lud ing in-stream uses) c ould be ac c ommodated would it be 

appropria te to assume a zero opportunity c ost of wa ter. It is my understand ing tha t this is 

not likely to be the c ase. If surp lus supp lies of water a re ava ilab le from elsewhere (e.g . 

the West Coast) then the minimum of the c ost of supp ly and the va lue in the next best 

alternative use becomes the opportunity cost. I believe very few if any economists would 

agree with Mr. Donnelly when he says6:  

water is ind isputab ly a free good a lthough a t times in spec ific loc a tions it will 

have sc a rc ity va lue. This is a reflec tion of the opportunity c ost of c ap ita l ra ther 

than water being a sc a rc e environmenta l c ommod ity per se.

  

D. DATA AND INFORMATION LIMITATIONS  

24. Mr. Donnelly s evidenc e p rovides only limited deta il on the assumptions he has made in 

undertaking his ana lysis. In pa rtic ula r I am very surp rised to see tha t a sp readsheet 

showing the assumed c osts and benefits over the 35 year ana lysis period is not inc luded 

a t least as an append ix to his evidenc e. This would have made it muc h easier for the 

Hearing Committee (and other submitters) to c hec k the ac c urac y of his ana lysis, assess 

the reasonableness of his assumptions and test the sensitivity of results to key assumptions. 

In Append ix 2 of my evidenc e I a ttac h suc h a sp readsheet, whic h I have c onstruc ted on 

the basis of the da ta and information p resented in Mr. Donnelly s and Mr. Mac fa rlane s 

evidenc e. I d isc uss the results of my re-ana lysis and Mr. Donnelly s results in Sec tion F 

below.  

25. In Mr. Donnelly s and Mr. Mac farlane s evidenc e there appears to be ongoing 

unc erta inty as to the c ap ita l c osts of the sc heme, whilst elsewhere there a re referenc es 

to the fac t tha t the sc heme c osts a re a t the upper end of fa rmers

 

affordab ility scale 

and uptake of the sc heme by fa rmers will require a signific antly lower c ost of funds than 

c urrent market ra tes.7 This unc erta inty over the sc heme s c ap ita l c osts flows through into 

the assumed build up in sc heme benefits and the ultimate level of up take by fa rmers. 

                                                

 

6 Mr. Donnelly s Response to S42A Officers Report, paragraph 22, first bullet point.  
7 See for example, Mr. Donnelly s evidence in chief paragraph 6.2, Mr. Donnelly s Response to the S42A Officers Report paragraph 
23, Mr. Macfarlane s evidence in chief paragraphs 21, 25, 26, 35, and 41 and Mr. Macfarlane s Response to S42A Officers Report 
paragraphs 25, 26 and 33. 
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These three fac tors 

 
sc heme c ap ita l c osts, build up in sc heme benefits and ultima te 

level of up take a re important fac tors in determining the ec onomic effic ienc y of the 

sc heme and therefore the Hearing Committee needs to take them into ac c ount in 

interp reting Mr. Donnelly s results. Mr Donnelly appears to ac c ept tha t the c ap ita l c ost is 

a lmost c erta in to va ry signific antly from any estimate p rovided , but he believes he has 

c overed this by testing the sensitivity of his c ost benefit ana lysis results by examining the 

impac t of a 20% inc rease in sc heme c ap ita l c osts. However there is no ind ic a tion as to 

why a 20% inc rease in c ap ita l c osts is an appropria te upper bound . Also in terms of 

sc heme viab ility and resourc e use effic ienc y this inc rease in c ap ita l c osts needs to be 

combined with a lower speed of benefits build up and ultimate level of uptake.    

26. Also I note the interc hange between Dr. Brown and Mr. Butc her on the one hand and 

Mr. Donnelly and Mr. Mac fa rlane on the other with respec t to the dec isions fac ed by 

fa rmers on whether to buy into the sc heme. No information appears to have been 

p rovided by the app licant on the dec ision points a t the fa rm level as to switc hing to 

sc heme supp ly where fa rmers a lready have ac c ess to groundwater supp ly. In the 

absenc e of suc h ana lysis I agree with Dr. Brown and Mr. Butc her tha t there must be little 

likelihood in farmers with existing access to groundwater buying into the scheme for what 

appear to be minima l c ost savings. This has imp lic a tions for not only the benefits 

p resumed to c ome from d irec t supp ly by the sc heme but a lso the benefits assumed to 

accrue as a consequence of released groundwater supplies.  

E. DONNELLY S ECONOMIC IMPACT ASSESSMENT  

27. As sta ted above, Mr. Donnelly s ec onomic impac t ana lysis substantia lly oversta tes the 

inc rementa l or net impac ts of the sc heme bec ause he takes no ac c ount of a lterna tive 

uses of the water, whic h I understand not to be in unlimited supp ly. The key point is tha t 

other uses of the water will result in c onstruc tion and operational on-fa rm and off-farm 

impacts, including further processing of farm outputs.   

28. However in add ition to this the Hearing Committee should be aware of the genera l 

limita tions of ec onomic impac t ana lysis in c onsidering the weight to be g iven to suc h 

impacts (in terms of ec onomic wellbeing and the effic ient use of na tura l and physic a l 

resourc es ) as c ompared to other effec ts.  As ind ic a tors of levels of ec onomic ac tivity, 

ec onomic impac ts in terms of expenditure, inc omes and emp loyment a re not in 
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themselves measures of improvements in economic welfare or economic wellbeing. With 

respec t to inc reased levels of expend iture, grea ter business revenues or turnover only 

equa te to inc reases in ec onomic welfa re or ec onomic wellbeing to the extent 

profitability has inc reased . Usua lly p rofits a re only a small perc entage (e.g . in the range 

of 5% to 10%) of tota l turnover. In the c ase of p rojec t induc ed inc omes and emp loyment 

there a re only inc reases in ec onomic welfa re and ec onomic wellbeing to the extent 

incomes and employment are higher than otherwise would be the case.   

29. Certa inly governments (na tiona l, reg iona l and d istric t) seek to a ttrac t and retain 

businesses and events to enhance, or maintain, levels of economic activity. However the 

ec onomic welfa re enhanc ing benefits of inc reased levels of ec onomic ac tivity rela te to 

one or more of: 

 

Inc reased ec onomies of sc a le. Businesses and pub lic sec tor agenc ies a re ab le to 
p rovide inc reased amounts of outputs with lower unit c osts, henc e inc reasing 
profitability or lowering prices; 

 

Inc reased c ompetition. Inc reases in the demand for goods and servic es a llows a 
grea ter number of p roviders of goods and servic es to enter markets and there 
are efficiency benefits from increased levels of competition; 

 

Reduc ed unemployment and underemp loyment8 of resourc es. To the extent 
resourc es (inc lud ing labour) would be otherwise unemp loyed or underemp loyed , 
inc reases in ec onomic ac tivity c an b ring effic ienc y benefits when there is a 
reduc tion in unemp loyment and underemp loyment. The extent of suc h ga ins is of 
c ourse a func tion of the extent of underutilized resourc es within the local 
economy a t the time and the matc h of resourc e requirements of a p rojec t and 
those resourc es unemp loyed or underemp loyed within the loc a l ec onomy. For 
example I would note the very low levels of unemployment na tiona lly and 
reg iona lly a t the p resent time and the high pa rtic ipa tion ra tio for the labour forc e 
in Canterbury9; and 

 

Increased quality of central government provided services. Sometimes the quality 
of servic es p rovided by c entra l government suc h as educ ation and hea lth c a re 
a re a func tion of popula tion levels and the qua lity of suc h servic es in a 
c ommunity c an be inc reased if inc reased ec onomic ac tivity ma inta ins or 
enhances population levels. 
   

                                                

 

8 Underemployment differs from unemployment in that resources are employed but not at their maximum worth; e.g. in the case of 
labour, it can be employed at a higher skill and/or productivity level, reflected in higher wage rates.  
9 The Canterbury Transport Regional Implementation Plan 2008 

 

2038; Amended Version (Environment Canterbury, November 
2007) states: Canterbury s unemployment rate has hit record lows. In June 2007 3.1% of the population was unemployed, 
compared with a national average of 3.7% . I actually believe this is a misinterpretation of the data in that it should express the 
unemployment rate as a percentage of the work force, rather than the population as a whole. The Plan also states: Labour force 
participation in Canterbury shared the second highest rate in the country sitting at 70.6% in June 2007 compared with the national 
figure of 68.5% . 
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30. It is reasonab le to p resume tha t any inc reases in ec onomic ac tivity (i.e. expend itures, 

inc omes and emp loyment) as a c onsequenc e of the Centra l Pla ins sc heme will g ive rise 

to one or more of these four welfa re enhanc ing ec onomic benefits. However it is 

important to emphasise that: 

(a) Suc h benefits need to be measured net

 

of any suc h benefits whic h in the 

c ounterfac tua l or without Centra l Pla ins sc heme sc enario will oc c ur 

anyway as a c onsequenc e of a lterna tive uses of the water and other 

resources required for the scheme; 

(b) Suc h benefits in terms of improvements in c ommunity ec onomic wellbeing 

and the effic ient use of resourc es a re only a frac tion of the va lues imp lied 

by Mr Donnelly s measures of inc reased output, GDP and emp loyment; 

and 

(c) It is these welfa re enhanc ing benefits and not the muc h la rger gross 

ec onomic impac t figures p roduc ed by Mr Donnelly in his evidenc e whic h 

need to be c ompared with the ec onomic and non ec onomic c osts of the 

proposed scheme when deciding whether it is a wise use of resources.  

F. DONNELLY S COST BENEFIT ANALYSIS  

Assumptions 

31. Mr Donnelly has undertaken a c ost benefit ana lysis of the p roposed Centra l Pla ins 

sc heme and estimated the sc heme s net present value (NPV) at a 10% discount rate and 

the sc heme s interna l ra te of return (IRR). The benefits and c osts da ta , whic h Mr Donnelly 

uses, c ome from Mr Mac fa rlane s evidenc e. The key benefit assumptions Mr Donnelly 

appears to use are summarised in Table 1 below: 
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Table 1: Benefits Data Used in Donnelly Cost Benefit Analysis.

  
Livestock

 
(Dry) 

Mixed 

(Irrigated)

 
Dairy 

(Irrigated)

 
Mixed 

L/S 

(Part 

Irrigated)

 
Finishing 

(Irrigated)

 
Arable & 

Processing

 

(Irrigated) 

Total 

Area 

(ha)

        

-

Without 

 

55,250* 8,000 22,000 - - - 85,250* 

-With - - 46,500 20,500* 3,000 15,250 85,250* 

EBIT 

($/ha)

        

-

Without

 

127 834 2,645 - - -  

-With - - 4,413 844 667 2,232  

 

*Includes 10,250 ha of associated area .  

Sourc e: Taken from Append ix 2 of Mr Donnelly s evidenc e.  

32. Multip lying the ea rnings before interest and tax (EBIT) per ha figures by the a reas give 

total net revenue figures with and without the sc heme and the d ifferenc e between 

these g ives tota l inc rementa l benefits of $186.7 million per annum a t full sc heme up take 

(see Append ix 2, Tab le 2 of this evidenc e). This is only slightly higher than the $186 million 

figure g iven by Mr. Mac fa rlane in his evidenc e a t pa ragraph 10 and therefore appears 

to be c onsistent with the figure used in Mr. Donnelly s ana lysis, even though this is not 

shown in his evidenc e. Ac c ord ing to Mr. Donnelly benefits will c ommenc e in year 3 and 

full benefits will be reached by year 8 (see Mr. Donnelly s evidenc e paragraph 7.13).  

33. Mr. Mac fa rlane (pa ragraphs 12 and 18 of his evidenc e) identifies the tota l marg ina l 

c ap ita l c osts of the sc heme a t $1,261 million. He estimates off-fa rm c ap ita l c osts for the 

60,000 ha (see Mr. Donnelly s evidenc e paragraph 7.6) to be irriga ted by the sc heme a t 

$6,826 per ha (see Mr. Mac farlane s evidenc e paragraph 51) or a tota l of $410 million. 

This expenditure is to be inc urred over years 1 to 3 (see Mr. Donnelly s evidenc e 

paragraph 7.13). 
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34. This leaves $1,261 million less $410 million, or $851 million for c ap ita l c osts inc urred on-

farm. These costs are incurred over years 2 to 6 (Mr. Donnelly s evidenc e paragraph 7.13) 

but assoc ia ted c ap ita l expend iture equa l to $550 per ha (Mr. Mac fa rlane s evidenc e 

paragraph 51) by 60,000 ha , or $33 million will be spent over years 2 to 9 (Mr. Donnelly s 

evidenc e paragraph 7.13). Therefore over years 2 to 6 the tota l on-fa rm c ap ita l 

expenditure is only $818 million ($851 million less $33 million).  

35. The three components of capital costs  off-farm capital costs, on-farm capital costs and 

assoc ia ted c ap ita l c osts 

 

have been sp read linearly10 over the respec tive time periods 

sta ted by Mr. Donnelly a t pa ragraph 7.13 of his evidence. This is shown in Tab le 1 of 

Append ix 2 to my evidenc e. Also growth in benefits is assumed to oc c ur linearly from 

year 3 up until yea r 8 when full p rojec t benefits a re assumed by Mr. Donnelly to oc c ur. 

This profile of benefits is also set out in Table 1 of Appendix 2 to my evidence.   

Base Case Results 

36. On the basis of these da ta and assumptions a base c ase interna l ra te of return (IRR) for 

the p rojec t is estimated a t 12.7%. This c ompares with Mr. Donnelly s estima te of 14.4% in 

paragraph 9.22 of his evidenc e. (Note: In pa ragraph 9.33, fourth dot point he refers to an 

IRR of 15.7% but I assume this is a typographic a l error.) The c orrespond ing net p resent 

va lue (NPV) for the sc heme is estimated in my ana lysis as $241.9 million. This c ompares 

with Mr. Donnelly s estimate of $375 million (see Mr. Donnelly s evidenc e paragraph 9.20). 

The reasons for Mr. Donnelly s higher IRR and NPV estimates a re unknown. The same da ta 

have been used in my ana lysis as Mr. Donnelly says have been used in his, a lthough I 

have had to make some assumptions about the time p rofile of capital c osts and the 

initia l build up of benefits over the years Mr. Donnelly spec ifies. However I doub t tha t this 

a lone ac c ounts for the 1.7% d ifferenc e in the IRR estimates sinc e any c hange in the 

profile of c osts I would expec t to be la rgely offset by an approximately c orrespond ing 

change in the profile of benefits build-up.  

37. As d isc ussed below in the sec tion on sensitivity testing the IRR and NPV for the sc heme 

a re espec ia lly sensitive to the assumption tha t the returns to da iry fa rming with the 

sc heme will be muc h higher (Mr. Donnelly and Mr. Mac fa rlane assume EBIT per ha will be 

                                                

 

10 I.e. equal amounts in each year. In the absence of any information to the contrary provided by either Mr. Donnelly or Mr. 
Macfarlane this seems an appropriate assumption to make.  



 

14

 
67% higher) than on irriga ted land without the sc heme. In my op inion these two experts 

have p rovided no reasonab le justific a tion for this assumption and without suc h an 

assumption the base c ase IRR for the sc heme would reduc e to 6.6% and the NPV at a 

10% discount rate is -$272.2 million.   

38. Also I would note tha t in my ana lysis I have made no spec ific a llowanc e for opera tions 

and maintenanc e (O&M) costs. Whilst on-fa rm O&M c osts c ould be expec ted to be 

inc luded within the c a lc ula tion of EBIT, I am unsure whether this is the c ase with respec t 

to off-fa rm O&M c osts. I have assumed tha t the irriga tion c harges of $71 per ha referred 

to in pa ragraph 58 of Mr Mac fa rlane s evidenc e will c over off-farm O&M costs.   

Sensitivity Analysis 

39. I have also undertaken a number of individual sensitivity tests to the base case analysis to 

examine the sensitivity of results to key assumptions. As noted above c ombina tions of 

c hanges in assumptions a re likely to be more relevant. For example, if sc heme c ap ita l 

c osts a re higher, this may delay the time when full sc heme benefits a re reac hed and 

possib ly reduc e the ultimate up take of the sc heme and c onsequently sc heme benefits 

a t full development. Also if fa rm output p ric es a re lower, we might expec t the time when 

full sc heme benefits a re ac hieved to be delayed and a reduc tion in the ultimate up take 

of the scheme.  

40. Reduc ing the assumed output p roduc t p ric es by 20% reduc es the IRR for the sc heme 

from 12.7% to 8.0% and the NPV a t a 10% d isc ount ra te fa lls to -$167.3 million. Reducing 

the sc heme up take by 20% reduc es the IRR from 12.7% to 11.6%11 and the NPV a t a 10% 

d isc ount ra te fa lls to $125.5 million. Raising sc heme c ap ita l c osts by 20% lowers the IRR 

from 12.7% to 10.5% and the NPV at a 10% discount rate falls to $57.1 million. Delaying the 

build up in p rojec t benefits so tha t full benefits a re reac hed over a 12 year period (i.e. 

linear growth from year 3 to year 14 inc lusive) instead of the 6 year period assumed by 

Mr. Donnelly (i.e. from year 3 to year 8 inc lusive) reduc es the IRR from 12.7% to 9.7% and 

the NPV a t a 10% d isc ount ra te to -$26.4 million. Not assuming tha t 15,000 ha of 

add itiona l groundwater irriga tion is made possib le on land ad jac ent to the sc heme12 

reduc es the IRR from 12.7% to 10.9% and the NPV a t a 10% d isc ount ra te to $71.8 million. 

                                                

 

11 Under this scenario it is assumed that as well as scheme benefits on-farm and associated capital costs are scaled back, but off-
farm capital costs are not.  
12 As a consequence of existing groundwater users, giving up their consents in favour of the scheme and new groundwater consents 
being granted to farmers outside the scheme. 
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Finally assuming da iry returns on irriga ted land with the sc heme a re the same as da iry 

returns on irriga ted land without the sc heme reduc es the IRR from 12.7% to 6.6% and the 

NPV a t a 10% d isc ount ra te to -$272.2 million. The c ash flows assoc ia ted with eac h of 

these sensitivity tests are set out in Table 1 of Appendix 2 to my evidence.  

41. A c omb ina tion of higher sc heme c ap ita l c osts, lower sc heme up take and delayed 

scheme full benefits yields an IRR of 7.5% and an NPV a t a 10% d isc ount ra te of -$250.5 

million. A c ombina tion of lower output p ric es, lower sc heme up take and delayed 

scheme full benefits yields an IRR of 5.6% and an NPV a t a 10% d isc ount ra te of -$341.1 

million. In addition if, as I believe is more reasonable, dairy returns per ha with the scheme 

are assumed to be the same as without the scheme but with groundwater irrigation, then 

the IRR for each of these combinations of changed assumptions will reduce considerably 

(3.3% and 1.8% respec tively) and the NPVs a t a 10% d isc ount ra te would bec ome even 

more negative (-$567.1 million and -$546.6 million respectively).  

42. Fina lly it is important to note tha t the c ost benefit ana lyses undertaken by Mr. Donnelly 

and that which I have re-created have taken no account whatsoever of alternative uses 

for the water. This c ould be inc orpora ted quantita tively by adopting an opportunity c ost 

for the water used whic h equated to forgone net ec onomic benefits from a lterna tive 

uses (or the c osts of supp ly from a reas where wa ter c an be assumed to be in 

unc onstra ined supp ly). Alterna tively the Hearing Committee needs to d isc ount any 

ec onomic benefits identified as being assoc ia ted with the sc heme to the extent that 

economic benefits could be secured via alternative uses of the water, which the scheme 

requires. Whilst it may never be possib le for a hearing c ommittee (or a Court) to be ab le 

to identify the most effic ient use of water among c ompeting sc hemes, the fac t tha t 

c ompeting uses exist is in my op inion a relevant fac tor for c onsidera tion. This is bec ause 

c la imed inc reases in export ea rnings, gross domestic p roduc t (GDP), ra tes of ec onomic 

growth, expend iture, wages and sa la ries, emp loyment, ra tes of return and NPVs will a ll 

be overstated if the economic effects of competing uses are ignored.    

G. THE COSTS OF DESIGNATING LAND  

43. It is my understand ing tha t Centra l Pla ins Water Limited (CPWL) as a requiring authority is 

ab le to designate land it requires for the sc heme. This will have a negative ec onomic 

effec t on land owners a ffec ted p rior to, during and a fter the sc heme s c onstruc tion in 
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that their ab ility to use their land for some uses will be restric ted . In my op inion this is a 

relevant ec onomic c ost to take into ac c ount in c onsidering the impac ts on c ommunity 

ec onomic wellbeing and resourc e use effic ienc y. However there is no da ta or 

information on this in the evidence of Mr. Macfarlane and Mr. Donnelly.13  

H. CONCLUSIONS  

44. Community ec onomic wellbeing and the effic ient use of na tura l and physic a l resourc es 

are relevant considerations under the RMA.  

45. Mr. Donnelly s assessment of the ec onomic effec ts of the p roposed Centra l Pla ins 

Irriga tion Sc heme substantially oversta tes its potentia l c ontribution to c ommunity 

economic wellbeing and the efficient use of resources because: 

 

Ec onomic impac ts quantified in terms of increased expend iture, GDP and 
emp loyment a re not in themselves measures of improvements in ec onomic 
welfare or economic efficiency; 

 

Mr. Donnelly s ana lysis assumes dramatic inc reases in on-fa rm p roduc tivity as a 
c onsequenc e of the sc heme for land a lready irriga ted from groundwater 
sources;  

 

Mr. Donnelly s ana lysis takes no ac c ount of c ompeting uses for resourc es, 
including water from the Waimakariri and Rakaia rivers; and 

 

Mr. Donnelly s ana lysis takes no specific ac c ount of the ec onomic c osts for land 
required to be designated for the p roposed sc heme s works.   

46. Rela tively sma ll c hanges to key assumptions of the c ost benefit ana lysis for the sc heme 

result in negative net present values and low economic internal rates of return.  

47. Mr. Donnelly s ana lysis does not make a c ompelling c ase tha t net ec onomic benefits 

from the project will be sufficient to outweigh any significant non-economic costs.   

M C Copeland 
24 April 2008   

                                                

 

13 It might be argued that land required to be designated for scheme works has its costs included within the off-farm scheme cost 
estimates. However it is not possible to ascertain that this is the case from the evidence of either Mr. Macfarlane or Mr. Donnelly. 
Nor is it clear if such land costs have been included, that they are an adequate proxy for the value of lost economic benefits as a 
consequence of designations.   
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APPENDIX 1 

CURRICULUM VITAE OF MICHAEL CAMPBELL COPELAND  

DATE OF BIRTH    3 October 1950 

NATIONALITY    New Zealand 

EDUCATIONAL   Bachelor of Science (Mathematics) 1971 

QUALIFICATIONS   Master of Commerce (Economics) 1972 

PRESENT POSITIONS 

(Since 1982)    Economic Consultant, Brown, Copeland & Co Ltd 

(Since 2001)    Lay Member of the High Court under the Commerce Act 

1986 

(Since 2003)    Director, Wellington Rugby Board 

PREVIOUS EXPERIENCE 

1978-82    NZ Institute of Economic Research      

Contracts Manager/Senior Economist 

1975-78    Confederation of British Industry      

Industrial Economist 

1972-75    NZ Institute of Economic Research      

Research Economist 

1990-94     Member, Commerce Commission 

2001-06    West Coast Regional Council Trustee, West Coast 

Development Trust  
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GEOGRAPHICAL EXPERIENCE        

New Zealand      

Australia 

Asia (India, Indonesia, Kazakhstan, Malaysia, Nepal, 

Pakistan, People's Republic of China, Philippines, Tajikistan, 

Sri Lanka, Uzbekistan) 

South Pacific (Cook Islands, Fiji, Tokelau, Tonga, Vanuatu, 

Western Samoa)      

United Kingdom 

AREAS OF PRIMARY EXPERTISE         

Agriculture and Resource Use Economics (including 

Resource Management Act)      

Commercial Law and Economics (including Commerce 

Act)      

Development Programme Management      

Energy Economics      

Industry Economics      

Transport Economics 

SECTORAL COVERAGE 

Agriculture  Aluminium  Airports   Aviation 

Electricity  Fertiliser   Flood Control  Forestry 

Natural Gas  Pharmaceuticals  Public Transport  Rail 

Road Transport  Sea Ports  Tourism   Utilities 
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RESOURCE MANAGEMENT ACT SPECIFIC PROJECTS 

 
A new supermarket in Dunedin; 

 

A power station development on the Rangitaiki River; 

 

Port storage facilities at Westport; 

 

The proposed Clifford Bay ferry terminal; 

 

The proposed p ipeline and rela ted fac ilities to utilise water from the Wa ika to River 

for metropolitan Auckland; 

 

A container terminal expansion by the Ports of Auckland; 

 

The designation of the Transmission Gully motorway route; 

 

The proposed Varia tion No. 8 to the Wellington City Distric t Plan c overing height 

and other c ontrols on development of the a irspac e above the Wellington ra ilway 

yards; 

 

A proposed Town Centre Zone within the Kapiti Coast District; 

 

Wellington City Council's heritage preservation policy; 

 

Solid Energy's proposed West Coast Coal Terminal at Granity; 

 

The proposed Waimakariri Employment Park; 

 

The designation of land for a proposed motorway extension in the Hawke's Bay;  

 

The Hastings District Council's Ocean Outfall;  

 

A proposed new shopping and entertainment centre in Upper Hutt; 

 

New reg iona l c orrec tiona l fac ilities in Northland , South Auc kland , Wa ika to and 

Otago; 



 

20

  
Proposed c ontrols on wake genera tion by vessels travelling within the waterways 

of the Marlborough Sounds; 

 
Southern Capital's proposed new township at Pegasus Bay, north of Christchurch;  

 

Renewal of water resourc e c onsents for the Tongariro Power Development 

Scheme;  

 

The imposition of land use restric tions within noise c ontours surround ing 

Christchurch International Airport;  

 

The expansion of the Whangaripo Quarry in Rodney District; 

 

A proposed five star hotel development for Wanaka; 

 

Holcim's proposed new cement plant near Weston in the Waitaki District; 

 

TrustPower's proposed new wind farm at Mahinerangi in Central Otago;  

 

TrustPower's p roposed new Arnold hydroelec tric power sc heme on the West 

Coast; 

 

Mc Callum Bros and Sea Tow Limited 's appea l before the Environment Court 

regard ing extrac tion of sand from the Mangawha i-Pakiri embayment north of 

Auckland; 

 

The development of the Symonds Hill pit at Winstones' Hunua Quarry;  

 

The rezoning of land for residential development at Peninsula Bay, Wanaka; 

 

The rezoning of land for more intensive residentia l development a t Peka Peka on 

the Kapiti Coast; 

 

A gondola development for the Treble Cone skifield; 

 

The extraction of gravel from the bed of the Shotover River; 

 

The proposed Hilton hotel development on Wellington's Queen's Wharf; 

 

Land use restric tions in rela tion to the Runway Extension Protec tion Areas for 

Christchurch International Airport; 
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A new residentia l and c ommerc ia l development by App le Fields a t Belfast on the 

outskirts of Christchurch;  

 
A proposed business park development on land at Paraparaumu Airport; and 

 

The proposed redevelopment of Wellington s Overseas Passenger Terminal.  


