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PRE F ACE 

Earlier publications of the Research Unit describe 
methods which have been developed for assessing the 
profitability of development projects requiring long 
periods of time to come to fruition. 

In this p~per Mr Holden describes the application of 
these methods to measuring the profitability of North Island 
hill country developmento The paper is about methods of 
analysis and results for three farms are given only by way 
of example 0 A subsequent pUblication will give detailed 
results for a range of hill country farms. 

The measurement of profitability is the first stage 
of a long term project concerned with the economic 
impediments to hill country development. The research 
being carried out by Mr Holden, who is a Farm Advisory 
Officer of the Department of Agriculture, is a co-operative 

"project involving this Department, the NeZ 0 Meat and Wool 
Boards n Economic Service, and the Research Unit. 

We should like t.o express our appreciation to the 
Department of Agriculture for seconding Mr Holden to this 
project. 

E~pecial thanks are due to the Economic Service o In 
view of the confidential nature of the Economic Service 
sheep farm survey data, this is not generally made availa
able to the public, but because of the importance of the 
project the Economic Service graciously made an exception 
on this occasion and allowed us access to their valuable 
farm data o For this we are extremely grateful. 

Lincoln College 
24 May 1965 

BoP e Philpott 



THE PROFITABILITY OF HILL COUNTRY DEVELOPMENT PART I 

ANALYTICAL METHODS 

by 

J. S. Holden 

I. THE RESEARCH PROJECT 

The purpose of this bulletin is to explain and 

illustrate the basic analytical methods being used in 

a study of the profitability of hill country development. 

This study is the first stage of an exhaustive examination 

of the impediments to hill country development which is 

designed to answer the following questions: 

(a) Is hill country development profitable, after tax? 

(b) What are the major impediments to increasing 

production on hill country? 

(c) What major institutional changes, if any, are 

required to eliminate these impediments? 

I am indebted to the Director and Staff of the 
Agricultural Economics Research Unit, Lincoln College 
for advice, the N.Z. Meat and Wool Boards' Economic Service 
for data and the Department of Agriculture for permission 
to undertake this project. 



The plan of the project covers three phases: 

(1) Establishing the profitability of hill country 

development. 

(2) Using programming, or similar methods of analysis 
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to examine the sensitivity of development economics 

to various factors and hence to examine optimum rates, 

methods and resource requirements for hill country 

development. 

(3) SUI?plying on the basis of the results of the 

first two stages, the necessary information to 

assist rational policy making in this sector of 

the agricultural industry. 

The first stage of the project requires an examin

ation of the profitability of development using a series 

of case histories of hill country farms which have increased 

production, supplied by the N.Z. Meat and Wool Boards' 

Economic Service from their sheep farm survey. 

Due to the lamentable lack of suitable data, little 

work has been done in New Zealand until recently on the 

likely returns to extra capital invested in agriculture 

over a long term. The co-operation of the Economic Service 
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has helped this problem. The profitability in each of the 

cases examined is a historical fact and has been partly 

governed therefore by the particular historical price and 

cost regime within which each farmer made his decisions. 

Since the last fourteen or fifteen years (the maximum duration 

of available case history data) have seen some violent 

fluctuations in prices received overseas, and a steadily 

climbing cost structure, some method of isolating the 

programme from the economic conditions governing it must 

be used. Cost and price indices, using a base year of 

1962/63, are used to deflate all inputs and outputso Thus 

the analysis can be used to indicate likely future returns 

from carrying out an identical programme starting at the 

present, if 1962/63 prices are accepted as likely to occur 

in the future 0 

It is more than likely, however, that had 1962/63 

prices occurred in the past when the development programme 

was actually started, different decisions as to rate and 

method of development would have been made. This will 

be highlighted in programmes commenced after the impetus 

of the Korean war wool boom. Such violent increases may 

not be expected in the future. Thus the results which we 



get after making the adjustments to reflect present prices 

and costs carry the disadvantage that the decision making 

environment has been changed. With this restriction, -the 
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adjustment of costs and prices will answer the question 

"would development programmes, as actually carried out by 

certain farmers in the past be profitable at present prices?" 

II.. CRITERIA FOR THE .. CHOICE OF-' A _ MEASURE 

Development programmes, whether in primary, secondary, 

or servicing industries generally involve an extended time 

period before completion. Economic theories involving 

time (dynamic theories) until recently have not solved the 

practical problem of including different time sequences as 

considerations In choosing optimum resource and product 

combinations. Nevertheless, a measure is available which 

Gonforms to the following necessary criteria: 

(1) It must be logically correct - in that it accurately 

reflects the structure of the relevant economic 

theory. The measure must correctly indicate the 

relative economic efficiencies of alternative capital 

investment opportunities. 
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(2) It must be suitable for use with the available data. 

In the present project a measure which required precise 

knowledge of each and every input quantity would be 

unworkable. 

(3) It must allow for income and expenditure streams 

which fluctuate over the period of development. 

(4) It must allow for varying investment periods (i.e. 

different rates of development) . 

(5) Since interest yields from the best alternative 

investments are the 0P2ortunity costs of the capital 

used in the programme, and since these vary over 

time themselves, the measure must be able to take 

account of such variations. 

(6) Finally the form of the measure must allow different 

national policies to be evaluated for their effects 

on profitability (e.g. taxation rates, taxation 

systems, incentive measures etc.) . The effect of 

nat.ionalpolicy on the profi tabili ty of development 

to the nation, as compared with the farmer, is 

important, and the measure must differentiate 

between the two. 
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III. MEASURES USED IN THE PAST 

In an address to the University of Canterbury 1962 

Study Conference on "Financing New Zealand Business Today'", 

Professor AeSe Carrington emphasised the importance of time 

.PE?riods in evaluating capital expenditure projects. A 

measure such as the pay-back period (the time required to 

pay back the total debt incurred) does recognise that time 

lS important but fails in rel?pect to criterion (3) above. 

He then refined the usual accounting techniques of 

investment decision-making by a discounting process,providing, 

after trial and error calculation, a rate of return peculiar 

to the programme considered and comparable in only certain 

situations with other similarly calculated returns. This 

is not the place to argue in detail the merits and demerits 

of this particular measure but it is sufficient to say that 

the rate of return calculated (an "internal" rate of return) 

does not obey criteria (1) and (4) and has severe computat

ional p~oblems if criterion (3) is to operate. 

A further measure described by Professor Carrington, 

the '"profitability index" using the same quantities as the 

"internal rate of return" obeys all criteria, except (1) 

and is accepted in the United States for agricultural 
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project evaluations. The measure to be described is a 

further refinement of this index. 

Numerous other measures are used in New Zealand. 

Reference to the Journal of Agriculture, commercial farming 

publications and newspaper articles reveals that the most 

common method of assessing agricultural development 

programmes involves determining: 

Ca) The total "development" cost excluding subsequent 

maintenance. 

(b) The increase in profit between the start point 

( c) 

and end point of the development programme itself. 

A rate of return, being b as a percentage. 
a 

Several variations and so-called refinements exist. 

It can be seen that this rate of return does not conform to 

criteria (1), (3), (4) or (5). Its only justification is 

that in isolated cases criterion (2) forces its acceptance. 

IV. THE PRESENT MEASURE 

Dr J.T. Ward, at Lincoln College, has used a measure 

called the "present value" of a development programme which 

conforms to all the criteria. In the foreword to Dr Ward's 

Agricultural Economic Research Unit publication, 
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'"The Systematic Evaluation of Development Projects"', 

Professor BoP. Philpott states: '"Though these techniques 

were developed, and are being used for the specific problem 

of land development, they are perfectly general in nature 

and can be applied to the evaluation of any development 

proj ect". The measure to be described is an adaptation 

of Dr Wardus proposals to the individual farm case, with 

provision for its extension to national problems. The 

following definitions are relevant:-

Present value of the Development Programme is defined 
i 

as the sum of the annual discounted additional surpluses 

{defined below}, the final annual additional su~plus being 

capitalised at the discount rate, then discounted and added 

to the sum. 

Additional surplus is defined as the amount over or 

under a unpre-development surplus in, occurring in each year 

of the development programme and t,hereafter. '"Surplus" 1S 

the difference between total cash receipts and total 

expenditure, excluding interest, depreciation, rent and 

taxation and including acquisition and salvage costs of 

all plant and implements, in the year in which such costs 

occurred. 
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Pre-development surplus is the surplus (defined above) 

which would occur year in and year out if no development pro-

gramme had been undertaken. Due regard is paid to pasture 

maintenance costs, fencing costs (to maintain them at their 

pre-development standard), weed and pest control costs, and 

any other maintenance costs necessary to ensure constancy in 

this quantity. 

The surplus following development (the "post-develop-

ment surplus") is similarly defined, having the same regard 

to short and long term maintenance costs to ensure constancy 

of this ~uantity into the future, following development. 

Where 

If P = present value of the development programme then: 

k 

P = ( (8 i - 8) + (8 - 8) 
n 

i=l(l + r)i r 

8 = pre-development surplus 

8.= surplus in year 1 
1 

8 = post-development surplus 
n 

1 = 1, 2, ....... os ... ki 

1 
k 

(1 + r) 

k being the "development" period 

£ = " th e sum 0 f ....." 

and r = the discount rate (per cent). 
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In words, the above expression denotes that the present 

value of the development programme (p) is equal to the sum of 

the discounted additional surpluses during the development 

programme, plus the discounted additional surplus following 

development capitalised at the discount rate (r). 

To calculate the present value we require data with 

which we can work out, for each year, the surplus including 

the surplus before and after development. 

Data required are therefore: 

(1) An accurate assessment of input requirements ~nd 

output performance levels before and after 

development. 

(2) A statement of development costs, subsequent 

maintenance costs, and output performance levels 

during the development period. 

(3) A statement of the major physical items of input 

during the development period (for descriptive 

purposes) . 

(4) A discount rate. 

The data for items (1) to (3) above can be secured 

from the detailed records of farms on which development has 

occurred together with a careful inspection of these farms 



and discussion with the farmer. The appropriate rate of 

discount is chosen by refE::rring to current market lending 

and borrowing rates and, if possible, any premium for risk 

felt necessary in view of the fluctuating nature of the 

agricultural production process. 

11 

Inserting the data In the equation will give a value 

for P less than, equal to or greater than zero. If P ; 0 

the development process and subsequent production return a 

rate equal to the discount rate. If P > 0, the return is 

greater than the discount rate, and if P < 0, the return is 

less than the discount rate. Setting the right hand side 

equal to zero and solving for r gives the "internal rate of 

return" mentioned in section III. 

The numerical value of P can be described as follows: 

If P were invested at an interest rate equal to the discount 

rate, the annuity thereby accruing would be equal to the 

"average" surplus earned by the programme and the subsequent 

boosted production. It could also be described as the 

present capital value of the project to the farmer. Actual 

calculations using this measure are described in section VII 

but before doing them we must investigate some difficulties. 
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V. DIFFICULTIES WITH PRESENT VALUE IN PRACTICE 

The quantities to which present value is most 

sensitive are the pre- and post-development surpluses. As 

neither of these actually exist, at least in agriculture, 

their correct formulation is difficult, requiring exhaustive 

questioning, especially if, as is the case with the present 

project, the deveiopment programme is historical. Sufficient 

pre-development records appear to exist however, to allow 

correct formulation after consultation with the farmer. 

Since the post-development budget, too, is assumed 

constant over time, and is capitalised, its effect on 

present value can be substantial. The date of the final 

injection of additional capital on a farm lS not necessarily 

the date at which final full benefits are received. If the 

case has just completed developing, allowance must be made 

for this, either by allowing two or three years further 

"development period" before the post-developmen-t surplus lS 

imposed, or by adjusting downwards the post-development 

surplus. A combination of the two will be used in this 

project. 

The choice of an appropriate discount rate raises 

difficulties. Conceivably, a farmer, or the nation, could 
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discount far distant returns at a higher discount rate than 

near returns because of the risk involved. This could imply 

an increasing rate of discount as the project proceeds. 

Further, rates of borrowing may differ from lending rates 

for the individual farmer. Thus deficits may have to be 

serviced at 6% (by bank overdraft, say,) while surpluses, 

if not reinvested in the process may earn 3% (as a time 

dEmosi t in a Trading Bank) 0 Again, a varying discount rate 

is indicated as the devel9.prnent process nears completion 

and surpluses are generated. The easiest approach is to 

discount at the current table mortgage rate (say 6%) and 

examine the present value indicatedo If it is just zero, 

the devel()Pr.nent.process can be termed marginally profitable 

and avenues for improvement investigated. 

VI. ADJUSTMENTS TO THE DATA 

Further difficulties arise when adjustments to 

the data are made, for example income and expenditure 

deflations as mentioned in section II. Since historical 

resul ts are to be used to gauge the p.resent profi tabili ty 
7C.1 

of an identical development process, deflation of income and 

expenditure streams is necessary. The first difficulty, 
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removal of the process from the decision making environment 

governing it, has been mentioned in section I. The second 

problem associated with deflation is the lack of detailed 

physical input data. This necessitates use of cost indices, 

applied to input values which are often grouped according to 

accounting practice, rather than to farm management logic. 

Since there is no guarantee that the item "fertiliser" 

describes either one type of fertiliser, or fertiliser cost 

alone, some error is unavoidable in using a standard cost 

index for deflating the item "fertiliser". In the present 

project, item by item cost indices (supplied by the Meat and 

Wool Boards! Economic Service), and an overall hill country 

income index are used. The base year is 1962/63. 

Wages for the owner's labour and management skill must 

be taken into account. If this item, long a stumbling block 

in farm management efficiency analyses, is assumed constant 

throughout the period, it has not any effect on present value, 

since Sand S. are all reduced by the same amount. 
1 

But a 

case can be made for an increasing nominal rate of remuneration 

to the owner as his management skill is extended to cope with 

higher sheep numbers and more intensive production methods. 

Countering this is the argument that a high degree of 



management skill lS necessary to successfully plan and 

initiate the development, tnus nominal remunccation at the 

start could well be as high as a-t the end. The la t-ter 

argument is accepted, if only because the first requires a 

correct assessment of the marginal productivi-ty of the 

owner "'s labour and management skill. 

The'introduction of taxation considerations raises 

problems of rate and method of tax assessment. If no 

account of taxation is made, then the pre-development 
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surplus must also be assumed tax free. Whi le this procedure 

gives an accurate assessment of present value so far as the 

nation; is concerned, it is not accurate, under an increasing 

rate of taxation, so far as the individual is concerned. 

The problem is further explored in the examples. 

The method of financing a development programme, if 

credit is required, is difficult to explore using the present 

value measure. As shown by the examples, if taxat2_on (and 

hence interest and depreciation) is to be studied, the most 

useful assumption is that of unlimited bank overdraft 

facility. Hence an accumulated credit or deficit row is 

calculated and interest charges on this figure are assessed 

annually. 
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In the worked examples which follow, as many as 

,0/ 

possible ofl the above poiLl~s will be illust.rated. 

A word of warning is necessary. The examples are 

presented merely by way of explanation of the method used 

and are not chosen to illustrate profitability or otherwise 

of hill country development. Since only three examples 

are presented, generalisation of the resL11ts to all hill 

country development would be dangerous. 

Three examples have been chosen. Two farms (A and B 

in the tables following) are actual case histories, where 

development is now completed. The third (Farm C) is a 

case where a development programme has been planned for the 

future and illustrat.es the use of the present value measure 

for assessing the outcome of a proposed development plan. 

All three are similar Wairarapa hill country properties. 

Case Farm A, of 1100 acres has a very small area of heavy 

flats (15 acres), while the rest is mostly unploughable. 

Case B of 1800 acres has 90 acres of heavy flats and another 

400 acres of ploughable hill. Both farms have an average 

annual rainfall of 35", exposed to strong westerly winds. 
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Tables 1 and 2 give the important patterns of product-

ion and expenditure on the two farms. Tables 3 and 4 contain 

the data for the calculation of present values on Farms A 

and B. Table 5 gives the expected financial outcome on 

Farm Co All the remarks, except those on the deflation 

calculations, apply to it. 

After visi ting Farms A and B, the pre·- and post

development budgets were calculated, using production and 

financial data supplied by the New Zealand Meat and wool 

Boards' Economic Service. This information provided made 

it possible to estimate the pre- and post-development 

budget shown in the first and last columns of Tables 3, 4 

and 5. These two budgets were initially worked in 1962/63 

costs and prices. For the calculat.ions of actual present 

values only, they have been "'inflated"' (i.eo expressed in 

terms of costs and prices of each year of the development) . 

The estimated budget figures appear in rows lb and 

2b, of the first and last columns of Tables 3 and 4. The 

remainder of the data in row lb are taken direct from the 

income accounts, and relate to the development period itself. 

This data was then deflated to' a 1962/63 base by an overall 

""prices received index", to give the rest of row lb. 



The remainder of row 2a (the expenditures in the 

development period) are included to calculate the actual 

present value. Row 2b elements are calculated by the 

deflation of all items of expenditure by an itemised cost 

index. It was assumed that the revenue structure varies 

little between hill country farms but that the method of 

development will affect the expenditure structure, and 
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hence the weightings applied to individual expenditure items. 

If this assumption is correct, the use of an overall 

weighted index is permissible for income but not for 

expenditure deflations. 

Row 3a is the actual surplus. This is row la minus 

row 2a. Row 3b lS row lb mlnus row 2b. Rows 4a and 4b 

give the additional surplus, in actual and deflated terms 

respect.ively, over and above the pre-development surplus, 

or in other words that surplus over and above the surplus 

which would have occurred each year, if no development had 

occurred. In money terms the pre-development surplus is 

meaningless on its own. Therefore, in calculating row 4a, 

the actual pre=development surplus has to be adjusted each 

year by the relevant cost and price indices, (the adjusted 

values are not shown) . 
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TABLE 1 

CASE FARM A 

Some Physical Details of Development 
(1,100 acres) 

Ewe equivs. Wool Area Area to 
Year She§2 Catt.le production T012d ressed ~ew Grass 

(lbs 0) (acs) (acs) 

pre-dEN. 1150 350 12760 

1 1110 358 13660 

2 1·085 459 14943 

3 1266 534 12297 

4 1356 612 12418 

5 1111 590 13931 100 

6 1195 552 9845 120 9 

7 1309 519 NoAa 180 

8 1218 314 15245 100 

9 1311 350 12040 120 

10 1591 478 14878 104 

11 1768 546- 17997 107 

12 1541 638 19346 250 88 

13 2062 520 21442 398 

Post-dev. 2185 488 24300 400 

N cAe indicates ""Not Available"" 



Year 

Pre-dev. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Post-devo 

TABLE 2 

CASE FARM B 

Some Physical Details of Development 
{1,800 acres) 

Ewe equivs. Wool Area (a) Area to 
SheeE Cattle Production TOEdressed New Grass 

(lbs. ) (acs) (acs) 

1500 912 16000 10 

1500 950 NoAo NoAo 

1470 660 10437{+) 300 

1730 1028 19776{-) 

1815 1106 NoAo 12 

1800 1104 17675 300 

1677 1234 NoAc 600 98 

2212 1076 23434 600 40 

2539 1224 25512 640 55 

2850 978 30395 672 48 

3255 1198 43546 600 83 

3699 1074 35392 675 75 

4077 1210 46109 600 80 

4167 796 49137 600 60 

4100 830 49000 600 60 

(a) Area tOEdress~d ~ this is development top
dressing on unploughable country - the new 
grass receives a maintenance topdressing in 
addition. 

N cAo indicates ""Not Available"" 
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TABLE 3 : CASE FARM A 
(£ I s) 

Pre-
Development 50/51 51/52 52/53 53/54 54/55 55/56 2§{57 

(la) Actual Income 3497 8260 4021 '2932 3684 4372 4103 4885 

* (lb) Deflated Income 4020 4802 4108 2476 3030 3540 3555 3640 

(2a) Actual Expenditure 828 1168 2377 2032 2179 3057 2386 1783 

( 2b) Deflated Expenditure 1-:3,38 1720 3176 2509 2557 3524 2650 2042 

(3a) Actual Surplus ( la-2a) 2669 7092 1644 900 1505 1315 1717 3102 

( 3b) Deflated Surplus ( Ib-2b) 2682 3082 932 -33 473 16 905 1598 

(4a) Actual Additional Surplus 1108 -1203 -2753 -2239 -2468 -1719 -1061 

(4b) Deflated Additional Surplus 400 -1750 -2715 -2209 -2666 -1777 -1084 

( 5) Living Expenses 1000 1000 1000 1000 1000 1000 1000 1000 

( 6) Cumulative Deficit or Credit 2082 2014 981 454 -530 -625 -27 

(7) Interest Charge (6%) 32 38 2 

(8) Depreciation (actual) 28 30 69 67 361 290 294, 

( 9) Depreciation (deflated) 37 38 82 81 428 335 328 

( 10) Deflated Taxable Income 2682 3045 894 : ..... 115 392 '-444 532 1268 

( 11) Taxation 622 771 72 21 31 148 

( 12) Post-tax deflated additional 251 -1200 -2093 -1608 -2044 -1186 -610 
surplus 

N 
!-' 



( la) 

(lb) 

Actual Income 

* Deflated Income 

(2a) Actual Expenditure 

(2b) Deflated Expenditure 

(3a) Actual Surplus (la-2a) 

(3b) Deflated Surplus (lb-2b) 

TABLE 3 ~ CASE FARM A (Cont'd) 
(£IS) P t os -

57/58 58/59 59/60 60/61 61/62 62/63 Development 

5114 

4493 

3090 

3077 

4245 

3942 

4854 

4623 

5169 

5179 

5883 

5883 

6995 

6995 

3215 2231 4110 3221 3333 3708 2848 

3415 2343 4204 3265 3370 3708 2848 

1899 

1078 

859 135 1633 1836 2175 4147 

734 -262 1358 1809 2175 4147 

Post-dev. 
surplus 
c~italised 

at 6%. 

(4a) Actual Additional Surplus -1418 -1900 -2909 -1277 -847 -507 1465 24,417 

(4b) Deflated Additional Surplus-1604 -1948 -2944 -1324 -873 -507 1465 24,417 

(5) Living Expenses 1000 1000 1000 1000 1000 1000 1000 

(6) Cumulative Deficit or Credit 51 -215 -1477 -1119 -310 865 , 
(7) Interest Charge (6%) 

(8) Depreciation (actual) 

(9) Depreciation (deflated) 

(10) DefLated Taxable income 

(11) Taxation 

(12) Post-tax deflated 
additional surplus 

13 89 67 19 

46 11 217 212 

50 11 220 212 

1028 721 -351 1280 1570 1963 4147 

102 45 154 226 348 1370 

-1084 -1371 -2322 -856 -477 -233 717 11,950 

PRESENT VALUES OF THE DEVELOPMENT PROGRAMME: pre-tax, actual values - 1,394 

* all deflations are to 1962/63 levels. 

pre-tax, deflated values - 3,547 
post-tax, deflated values - 4,615 l\..) 

l\..) 



TABLE 4 : CASE FARM B 
(£ IS) 

Pre-
Development 49/50 50/51 51/52 52/53 53/54 54/55 ~6 

(la) Actual Income 5170 5859 9570 6695 6546 6588 8730 8614 

* ( Ib) Deflated Income 5942 6734 5564 6839 5529 5418 7069 7464 

(2a) Actual Expenditure 1920 2622 4565 7940 5509 5138 6618 4615 

( 2b) Deflated Expenditure 1301 4236:> 8153 10105 6807 6003 7274 5110 

(3a) Actual Surplus 3250 3237 5005 -1245 1037 1450 2112 3999 

(3b) Deflated Surplus 2841 2498 -2589 -3266 -1278 -585 -205 2354 

(4a) Actual Additional Surplus -13 -3060 -2051 -3434 -3124 -2488 -72 

(4b) Deflated Additiortal Surplus -343 -5430 -6107 -4119 -3426 -304~ -487 

(5 ) Living Expenses 1000 1000 1000 1000 1000 1000 1000 1000 

( 6) Cumulative deficit or credit 1498 -2091 -6357 --8635-10220-11425-10071 

(7) Interest Charge ( 6%) 125 381 518 613 686 604 

(8) Depreciation (actual) 68 736 1294 382 679 486 523 

( 9) Depreciation (deflated) 90 971 1642 456 823 576 604 

( 10) Deflated Taxable Income 2841 2408 1146 

( 11) Taxation 678 508 127 

( 12) Post Tax deflated -173 -4752 -5429 -3441 -274&-2368 64 
additional surplus 

N 
w 



TABLE 4 ~ CASE FARM B (Cont'd) 
(£'s) Post-

56/57 57/58 58/59 59/60 60/61 61/62 Development 

( la) 

(lb) 

Actual Income 

* Deflated Income 

(2a) Actual Expenditure 

(2b) Deflated Expenditure 

(3a) Actual Surplus 

(3b) Deflated Surplus 

(4a) Actual Additional Surplus 

(4b) Deflated Additional Surplus 

(5) Living Expenses 

9464 

7052 

8366 

9021 

1098 

-1969 

-4025 

-4810 

1000 

10094 

8870 

7806 

8190 

2288 

680 

-1561 

-2161 

1000 

6160 

6135 

6469 

6665 

.... 309 

-530 

-3315 

-3371 

1000 

13249 

12302 

7214 

7355 

6035 

4947 

2614 

2lr06 

1000 

12344 

11756 

6974 

7052 

5370 

4704 

2165 

1863 

1000 

10696 

10717 

11258 

11330 

-562 

-613 

-3415 

-3454 

1000 

(6) Cumulative Deficit or Credit -13040 -13360 -14890 -10943 -7239 -8852 

(7) Interest Charge (6%) 

(8) Depreciation (actual) 

(9) Depreciation (deflated) 

(10) Deflated Taxable Income 

(11) Taxation 

782 

1020 

1137 

802 

224 

243 

893 

988 

1040 

657 

978 

1018 

3272 

868 

434 

871 

900 

3370 

918 

531 

1303 

1322 

(12) Post Tax deflated -4132 -1483 -2693 1916 1623 -2776 
additional surplus 

PRESENT VALUES OF THE DEVELOPMENT PROGRAMME: pre-tax, actual values + 17,143 

* all deflations are to 1962/63 levels. 

pre-tax, deflated values + 6,719 
post-tax, deflated values + 7,640 

15778 

15778 

8725 

8725 
Post-Dev. 

7053 SurI?lus. 
Capltallsed 

7053 at 6% 

4210 

4212 

1000 

7053 

3332 

70,167 

70,200 

1558 25,967 

N 
.~ 



TABLE 5 CASE FARM C (A PLANNED DEVELOPMENT PROGRAMME) 
(£ [ s) 

Pre-
Development 64/65 65/66 66/67 67/68 68/69 69/70 70/71 71/72 72/73 73/74 

Income 5826 6129 5820 6647 5968 7731 9546 11030 12870 14620 17010 
Expenditure 3619 7191 8447 9766 11075 14713 14175 13313 14831 15051 18016 
Surplus 2207 ~1062 -2627 -3119 -5107 -6982 -4629 -2283 -1961 -431 -1006 
Additional Surplus -3269 -4834 -5326 -7314 -9189 -6836 -4490 -4168 -2638 -3213 
Post-tax addition- . 

surplus -2911 -4476 -4968 -6956 -8831 -6748 -4132 -3810 -2280 -2855 

TABLE 5 (Cont'd) 
Post-Development 

Post- Surplus Capitalized 
74/75 751..76 761..77 77/78 781..79 Development at 6% 

Income 18836 20669 22031 23196 23437 23333 
Expenditure 17668 13448 13724 13773 13812 13812 
Surplus 1168 7221 8307 9423 9625 9521 
Additional Surplus -1039 5014 6100 7216 7418 7418 123,633 
Post-tax addition 

surplus -681 5372 6458 7574 7776 6254 104,233 

PRESENT VALUES OF THE DEVELOPMENT PROGRAMME: pre-tax + 21,469 

post-tax + 17,310 

N 
U1 
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The capitalised value of the actual, and deflated, 

additional post-develol?ment surpluse5 is shown at the end 

of rows 4a and 4b respectively. These values have been 

discounted for the same time period as the last year of 

the development period. At the bottom of the table is 

shown the calculated present value of the development pro-· 

gramme for the two si tua tions. 

This details the situation before paying tax, or the 

return to the nation of the actual programme, and the 

likely return to the nation if 1962/63 prices and costs 

prevail in the future. The situation after paying tax will 

interest farmers. There is a decline in present values in 

all cases where taxation is allowed for. This may initiate 

research on the effect of tax policy on development and 

information from the analysis could be used to measure t.he 

impact of changes In the taxation rates and exemptions. 

Because·-t;:tx :rates and policy have changed during the period 

of development of cases A and B, our illustration is con

fined to the deflated situation. The object is to make 

as close an estimate of the taxable income as possible 

(including interest changes and depreciation) together 

with estimates of the normal personal exemptions available. 



The effect of tax incentives, for example, can then be 

estimated. 
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To determine an interest cost, it is assumed in these 

examples, that development 1S financed on an overdraft system 

with an interest charge of 6% on the balance outstanding 

each year. This is not strictly accurate, because interest 

on current account is normally charged on monthly balances. 

The system used in this study assumes that the amount required 

for development, not covered by income, is lent as a lump sum 

at the beginning of each year and that the cumulative balance 

of these lump sums P!3-Ys interest each year. The cumulative 

balance is reduced in any year in which there is income surplus 

to requirements. Since all capital expenditures are included 

in the year in which they occur, the only further demand on 

income not, already changed is living expenses, and sundry 

personal items. To standardise the cases these additional 

demands are set at £1,000 in both cases. p re-developmen t 

surplus is not counted as contributing to this account. 

Thus row 6 is the cumulative sum of rows 3b and 5. Interest 

is charged per year on the negative elements in row 6 at 6%, 

giving row 7. 

Depreciation is tax deductible, consequently the 
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annual charge is taken from the accounts (row 8) and 

deflated to 1962/63 values (row 9) 0 Row 3b, less interest 

and de,preciation, gives row 10 which is taxable income. 

Tax is calculated on this amount using normal personal 

exemptions, and assuming tax code M2. The deflated addition-

al surplus after tax (row 12) 1S then row 3b (pre-tax) 

adjusted for taxation; both the pre- and post-development 

surpluses are after tax. 

with this method of assessing taxation it 1S conceiv

able that the present value, after tax, could be greater 

than that before tax. For example, if the pre-development 

surplus (pre-tax) was very high, it would be heavily taxed. 

If the development programme was costly, then much less tax 

would be paid during the development. period, consequently 

the additional surpluses could be greater post-tax than 

pre'-tax. Neither of the cases clearly illustrates this 

point, although the incidence of taxation in Case B has 

comparatively little effect on the negative pre-tax 

present value. 
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VIII. COMMENTS ON THE EXAMPLES 

Case B is profitable before tax. In both actual 

money and deflated terms, the present value is positive 

(£17,143 and £6,719 respectively). In money terms, this 

means that the country has benefited by a capital sum of 

£17,143 returning an average annuity, at 6%, of £1,029 

per year from the date of commencement of the development 

programme. If the country was to encour~ge an exactly 

similar programme, starting from the same base level on 

similar country and expecting 1962/63 costs and prices to 

prevail in the future the benefit would be equivalent to 

£6,719 invested now, returning £403 per year at 6%. The 

difference is due solely to inflation of costs relative 

to prices. 

using the taxation analysis described, the farmer 

would be worse off after the development than in the pre-

tax situation. He would also be worse off than if he were 

to do nothing and continue at his 1962/63 production level, 

with its taxation payment of £678. Thus taxation would be 

an inhibiting factor to such a development, if of course 

the farmer was aware of the situation. 

Case A is simply unprofitable, whichever situation 
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is considered. The nation would be unwise to promote such 

development methods on similar country. Further, even with 

costs and prices as they were, the nation lost capital of 

£1,394. 

If it is assumed that the Case B farmer received 

increased Government benefi t.s from the increased taxation, 

then the development would be worthwhile 0 

It is not intended to explore the programmes or the 

results. any further in t.his bulletin. Subsequent public-

ations will undertake this task with many more case histories 

than are available at the moment. 

IX. CONCLUSION 

A method of assessing the profitability of hill 

country development programmes has been formulated, critic-

ised, and accepted as useful. The present value of the 

programme can be used to explore profitability, and the 

effect on it of physical and economic changes. The three 

examples usedas illust.rations show that, although tedious, 

the app~oximations (and their accompanying errors) which 

characterise present methods of profitability measurement are 

unnecessary in this method. Further, the method conforms 

to the criteria necessary for a measure to be helpful in 

policy decision-making. 
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