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An important note for the reader 

 
(Add a Ministry of Transport policy statement and disclaimer or a 
foreword if report is to be published) 
 
 
 
Disclaimer 
 

This report relies on information provided to the researchers by 
members of the contracting industry. This information has been 
accurately reported but has not been independently verified. 
 



 

 4 

Acknowledgments 

 

 

The author would like to thank the NZ Contractors Federation (NZCF) for 
providing membership and contact details, and for their active support by 
endorsing the project and recommending members’ participation. Thanks are 
also due to those NZCF members who were contacted in the survey and who 
responded willingly to the questions. 
 

 

Definitions 

 

Construction refers to civil engineering construction and earthmoving. This 
is not the same meaning normally used in government statistics 
where the construction sector includes building and housing. 

 
Urban area means locations within the boundaries of cities, towns and other 

metropolitan areas. Subdivisions being constructed in rural areas 
were not regarded as urban even if they appear to be of an urban 
type. 
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Abstract 
 
  This report provides the New Zealand Ministry of Transport with a 

sample–based first order snapshot of the amount of diesel fuel used 
annually by non-road vehicles in the civil construction industry in New 
Zealand.  

 

1. Summary 

Membership files of the New Zealand Contractors Federation (NZCF) were 
used to select a sample of 52 companies engaged in civil construction in New 
Zealand, with emphasis on those involved in earthmoving and other activities 
likely to involve significant use of diesel powered machinery. Telephone 
interviews were used to estimate the volume of diesel used off-road by the 
sample companies, and the proportion of diesel used in their main types of 
equipment. The off-road diesel used by NZCF members was calculated first 
then factored to represent the entire civil contracting sector. The total size of the 
civil construction industry in New Zealand is unknown so an estimate was 
made. The accuracy of the estimated annual off-road diesel use is sensitive to 
the estimate of the size of this industry sector. The average off-road diesel use 
by the companies in the sample was 9,800 litres per month. On this basis it was 
estimated that the civil construction industry in New Zealand uses about 166 
million litres of diesel annually in operating off-road equipment, which is about 
6% of the nation’s total diesel use.   
 
 

2. Introduction 

The amount of diesel used by off-road vehicles and machinery in the 
construction sector in New Zealand is currently unknown, but is thought to be a 
substantial proportion of the nation’s total annual diesel consumption. Various 
estimates have ranged from 5% to 50% of New Zealand’s total diesel use. The 
Ministry of Transport (MOT) and other government agencies, together with the 
New Zealand Contractor’s Federation (NZCF) and the New Zealand Equipment 
Suppliers Association (NZESA) considered that an attempt should be made to 
provide an initial estimate. Pending these results, government agencies may 
give consideration to undertaking a larger and more detailed study at some 
future time. 
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2.1 Purpose and Scope 

The main purpose of this study was to obtain a first order estimate of the 
amount of diesel consumed annually by equipment used off-road by the civil 
construction contracting industry in New Zealand. 
 

This report has been prepared for the MOT and is also intended to be available 
for use by other government agencies, the NZCF and the NZESA. The scope of 
the study was limited to obtaining first order estimates using information that 
companies could be reasonably expected to supply during telephone interviews. 
Companies telephoned were asked to supply information to the extent that it 
was reasonably readily to hand, and were not expected to undertake in-depth 
research or analysis to provide it. Many companies contacted do not appear to 
keep accurate records, but were happy to provide their best estimates. 
 

2.2 Method 

First the volume of diesel fuel used in off-road machinery by members of the 
NZCF was estimated using data gathered by telephone interviews from a 
selected sample of NZCF members. The proportion of the total contracting 
industry which the NZCF represents was estimated and used to estimate an 
overall value for New Zealand. Supplementary information about the proportion 
of fuel used in the types of equipment in which the diesel is used, and how it is 
sourced was also obtained during the telephone interviews.   
 

2.2.1 Selecting the sample 

The project brief required a telephone interview of a sample of approximately 50 
members of the civil construction industry providing a reasonable cross section 
of the industry. This required the sample to represent the main geographical 
regions of New Zealand, and to proportionately reflect a range of company 
sizes, from small owner-operators to large construction companies. It was 
agreed with the MOT that the sample would be developed using the 
membership of the NZCF, because this provided a well described population of 
companies about which key information such as contact details, company size 
(annual turnover) and main types of operation (trade types) was available. The 
NZCF agreed to inform its members about the survey and encouraged them to 
participate if contacted. 
 
The New Zealand Contractors Federation operates a National Office and 13 
regional branches with a total membership at the time of the analysis of 372 
companies. Based on branch membership a regionally representative sample of 
52 member companies was selected with the following numbers from each 
region (Table 1): 
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REGION Sample 

Size 

Auckland 7 
Gisborne 1 
Manawatu 3 
Nelson/Marlborough 4 
Otago 3 
Taranaki 2 
Wanganui 1 
 

Table 1: Regional composition of the telephone survey sample 

 
The New Zealand Contractors Federation was also able to provide turnover 
information for each of its member companies according certain groupings. This 
information was used to determine the number of companies in each turnover 
group (A – H) required in the sample to proportionately represent a cross 
section of company sizes (Table 2). 
 

COMPANY SIZE TURNOVER NUMBER IN SAMPLE 

A Owner/operator 8 
B Up to $1 million 15 
C $1 – 2.5 million 11 
D $2.5 – 5 million 9 
E $5 – 7.5 million 2 
F $7.5 – 10 million 2 
G $10 – 25 million 3 
H Over $25 million 2 

 
Table 2: Company size composition of the telephone survey sample 

 
The type of trades undertaken by each member of the NZCF was also 
identified. This information was used to help ensure the sample selected was 
relevant to the MOT requirements for the study. This was achieved by rejecting 
companies whose trades, such as project management, electricity distribution, 
or the provision of traffic services, etc, do not involve the use of off-road 
construction machinery. Companies included in the sample were operating in 
one or more of the following trade types, for which the most appropriate general 
description would be “earthmoving”: 
 
Earthworks, roading, drainage, property development, civil construction, 

general contracting, city maintenance, council maintenance, asphalt, 

demolition, paving, landscraping, water reticulation, quarrying, metal 

production, bridge building. 
 

REGION Sample 

size 

Canterbury 6 
Hawkes Bay 5 
Northland 3 
Southland 2 
Waikato/Bay of 
Plenty 

8 

Wellington/Wairarapa 7 
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The survey sample is therefore representative of the NZCF membership, and 
should therefore also be a typical cross section of the civil construction industry 
in New Zealand.  
 
It was also necessary to gain an understanding of the total number of the 
relevant types of construction companies in New Zealand, so that the proportion 
represented by the NZCF could be estimated. This was estimated by examining 
the number of companies listed in the on-line Yellow Pages under the 
appropriate trade types for each region of the country. The Yellow Pages 
categories are not exactly the same as the trade types listed above and used by 
the NZCF and in this survey, but examination of the listings shows that the 
categories of earthmovers, contractors general, civil engineering construction, 
excavators, road construction and quarrying provided a reasonably good match 
with the NZCF membership’s trade types. Examination of these categories 
provided an estimated nation-wide total of approximately 1,400 companies. On 
this basis the NZCF appears to represent about 26% of the construction 
industry. The NZCF does not agree with this estimate of the proportion of the 
number of civil contracting companies that are its members and believes the 
proportion is likely to be much higher, but currently there is no information to 
support an alternative figure. Anecdotally, the NZCF considers its members 
could provide up to 50% of the employment in this sector, and this is not 
necessarily inconsistent with representing 26% of the number of relevant 
companies on the basis that larger employers are more likely to be members. 
However, as described above, the study method does take account of company 
size in an appropriate manner. 
 
The sample of companies to be surveyed was submitted to the Ministry of 
Transport for approval prior to the commencement of the telephone interviews. 
 
During the course of the interviews it was necessary to make a small number of 
substitutions in the approved sample where a company either refused to 
participate, was no longer active in one of the above trade types, or was not 
contactable. 
 
2.2.2 The telephone interviews 

Each company in the sample was telephoned and asked to provide their best 
estimate of the following: 
 

 The amount of diesel used by off-road machinery and equipment in a 
typical month. 

 The types of off-road equipment and machinery normally operated by the 
company in which the diesel was used. 

 The percentage of the monthly diesel use attributable to each of the 
types of equipment identified in question above. 

 The methods by which diesel is sourced by the company and the 
percentage sourced by each method. 
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 The proportion of diesel used in urban and rural areas. 
 The regions in which the company normally operates. 

 
When telephoned, the majority of companies in the sample were already aware 
of the survey from information previously emailed by the NZCF to all of its 
members. This email announced the survey, explained the purpose, and 
encouraged participation if contacted. This email also contained a letter from 
the MOT formally introducing the survey and providing a brief background. This 
communication from the NZCF to its members was clearly effective in achieving 
the high level of cooperation which the researcher received. 
 
One owner-operator politely declined to participate in the survey as a matter of 
principle, but was pleased to have been invited to do so. Two other small 
companies were either unable to be contacted or the owner and staff were not 
in a position to provide information, and another was not undertaking suitable 
trade types. These four members of the original sample were each substituted 
with another company of the same size carrying out appropriate similar trade 
types in the same region. 
 
Within the companies contacted, information was provided by a wide range of 
staff members including CEOs and owners, operation managers, administrative 
and accounting staff, equipment operators and mechanics. Accurate off-road 
diesel usage figures based on records were rarely available, but in every case 
an estimate which the company was prepared to stand by, was eventually 
obtained, recognising that usage varied according to the season and the level 
and type of activity undertaken over the course of a year. Where diesel usage 
was derived from invoiced dollar values and the number of litres was not known, 
a cost per litre of $1.40 was assumed to represent a typical annualised value. 
 
Hours of operation of machinery types were not available, or could not be 
obtained from a telephone survey of this type, therefore information concerning 
the amount of diesel used (measured in litres) in the various types of equipment 
operated by each company could not generally be obtained. Records of this 
type are not generally kept and the question appears to be an issue that many 
companies do not think about. However, relative percentages were able to 
estimated based on the owner’s or operator’s experience of the day to day 
operation. The company’s representatives generally had some confidence in 
these estimated rankings. 

3. Results 

The detailed results for the 52 companies in the sample, grouped according to 
the appropriate company turnover range as provided by the NZCF, are 
available in the spread sheet which accompanies this report. The spread sheet 
provides all of the information obtained about each sample company as follows: 
 

 Turnover group. 
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 Estimated monthly off-road diesel use. 
 Percentage of the reported off-road diesel used in each equipment type. 
 Percentage of the reported off-road diesel used in urban and rural areas. 
 Percentage of the reported off-road diesel sourced by various methods. 
 The geographic locations where the off-road diesel was used. 

 
In compliance with the confidentiality agreement between the researchers, the 
MOT, the NZCF, and the responding companies, company names are not 
linked with the data provided in this report about individual companies. 
 
The following summary tables are derived from the information contained in the 
spreadsheet. 
 
3.1.1 Estimated off-road diesel consumption 

 
Table 3 below provides a summary of monthly off-road diesel use by company 
turnover, for the sample, and the factored result for the full NZCF membership 
(rounded to 100 litres). The estimated monthly total use by the NZCF members 
is approximately 3.6 million litres or 43.2 million litres annually. Assuming, as 
discussed in section 2.2.1, that this represents 26% of the civil construction 
sector, New Zealand’s total annual off-road diesel use in this industry is 
estimated to be 166 million litres. 
 
This represents about 16% of the New Zealand’s total off road diesel 
consumption of just over 1 billion litres, as determined by the Ministry of 
Economic Development, and about 6% of the nations total diesel consumption 
of 2.9 billion litres. 
 
Company 

size 

Number 

of 

NZCF 

members 

Number 

in 

survey 

sample 

Total diesel 

use 

per month 

reported by 

sample 

 

Range of 

use per 

month 

reported 

by sample 

 

Diesel use 

per 

month by 

NZCF 

members 

 

A 53 8 18.0 0.2 – 4.6 119.3 
B 113 15 72.9 0.4 – 15.0 549.2 
C 78 11 79.5 0.4 – 30.0 563.6 
D 69 9 140.0 1.2 – 50.0 1,073.3 
E 13 2 14.7 6.7 - 8.0 95.2 
F 14 2 31.0 6.0 – 25.0 217.0 
G 20 3 86.0 11.0 – 45.0 573.3 
H 12 2 67.9 17.9 – 50.0 407.4 

Total 372 52 509.9 0.2 – 50.0 3,598.3 
 

Table 3:  Monthly off-road diesel use reported in the survey (1,000 litres) 
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The average monthly off-road diesel use by members of the sample group was 
9,800 litres, with the range for individual companies varying between 200 litres 
to 50,000 litres per month. 
 
3.1.2 Estimated off-road diesel consumption by equipment type 

  
Table 4 shows the types of equipment and machinery reported to be used, and 
the approximate percentage of the total diesel consumption attributed to each 
type. 
 
These figures are based on proportions of off-road diesel usage. The 
respondents generally did not provide their response in terms of litres, and in 
many cases they had difficulty in providing these estimates. In some cases the 
equipment type was used by only one or a very small number of companies 
(e.g. Crane and piling equipment). The results shown in Table 4 should be 
taken as nothing more than an indicative estimate.   
 
However, it would be safe to conclude that almost 50% of off-road diesel fuel is 
consumed by excavators, about 5 times more than any other type of equipment. 
Whilst excavators generally have a lower hourly fuel consumption rate than 
other machines, it was evident from discussion with the operators that 
excavators are used more intensively than other types of off-road equipment. 
 

Equipment 

type 

Percentage of 

off-road diesel 

use 

 

Equipment 

type 

Percentage of 

off-road diesel 

use 

 

Excavators 46.4 Compactors 0.2 
Loaders 6.4 Rollers/Pavers 4.8 
Graders 9.8 Crushers 2.5 
Dump trucks 9.5 Compressors 0.6 
Scrapers 3.6 Piling equipment 4.4 
Dozers 6.4 Cranes 3.9 
Tractors 0.9 Water carts/brooms 0.6 

 
Table 4:  Proportion of off-road diesel consumption by equipment type 

 
 

3.1.3 Estimated off-road diesel consumption in urban areas 

 
The telephone interview sought information on the proportion of off-road diesel 
fuel used in urban and rural areas. While this information is not recorded by 
companies, each was able to make an estimate which they considered was 
reasonably accurate. These responses are summarised, for each company size 
group and overall, in Table 5. This shows that overall approximately 44 percent 
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of diesel is used in urban areas. On the basis of this the small sample in this 
survey, this proportion does not appear to be strongly related to company size. 
 
 
Company  

size 

A B C D E F G H Sample 

overall 

NZ 

overall 

off-road 

 

Percentage of 

diesel used in 

 urban areas  

39 43 34 49 65 34 49 46 44 44 

Volume of diesel  

used in urban  

areas (1,000 litres) 

7 31 27 67 10 11 42 31 226 73 

million 

 
Table 5: Percentage and volume of diesel used off-road in urban areas 

 

3.1.4 Methods of acquisition of diesel for off-road use 

 

Companies were asked to identify the methods by which their diesel for off-road 
use was obtained from the fuel suppliers and to estimate the proportion of 
diesel supplied by each method. These results are summarised in Table 6 
according to company size. 
 
The methods of diesel acquisition shown in Table 6 have the following 
meanings: 
 

 Yard tank – the diesel supplier delivers diesel to storage tanks in the 
contractor’s yard. 

 
 Field delivery – the diesel supplier delivers the diesel directly to the work 

sites (usually in mini tankers) and directly fuels the machinery. 
 
 Trailer tank – the contractor collects the diesel from the supplier’s source, 

such as a truck stop or bulk supply yard, in trailer or truck mounted tanks. 
 
 Truck stops/ service stations – the contractor takes the machinery to a 

truck stop or service station where it is filled directly from the pumps. 
 
Overall, the results ranked yard tank supply as accounting for approximately 
40% of off-road diesel deliveries, while field delivery, trailer tank, and truck 

stop/service station accounted for about 28%, 20% and 12% respectively. 
 
Due to the small numbers in some of the company size groups in the sample, 
there was no obvious trend relating company size to the off-road diesel method 
of acquisition. Furthermore, anecdotal information gathered during the 
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interviews suggested that the security of bulk storage and the convenience of 
local supply when working remotely were factors more likely to influence 
decisions about sourcing diesel than company size or the volume used. 
 
 
 
 

Company 

size 

Percentage 

yard tank 

supply 

Percentage 

field 

delivery 

supply 

Percentage 

trailer tank 

supply 

Percentage 

truck stop / 

service station 

supply 

A 12.8 0.0 47.7 39.6 
B 80.3 0.3 8.6 10.9 
C 38.1 6.1 51.4 4.3 
D 56.6 22.9 19.0 1.5 
E 0.0 49.1 22.7 28.2 
F 48.4 49.7 0.0 1.9 
G 0.0 40.7 17.4 41.9 
H 26.4 73.6 0.0 0.0 

Sample 

overall 

39.9 28.4 19.7 12.0 

 
Table 6: Off-road diesel methods of supply 

 

3.1.5 Main locations of operations 

 

The survey gathered information on the main locations where companies 
undertake their off-road diesel using operations. Most companies operate 
throughout a major regional area or across several regions e.g. Wellington, 
Hawkes Bay, Waikato and Auckland for a Napier based company. Only a small 
number limited their operating area to one local authority or geographical area. 
Due to the sample selection method every region of the country is included in 
these results which are shown in right hand column of the spreadsheet. 
 

4. Discussion 

There were 2 main limitations concerning this study that could affect the 
accuracy of the overall results. 
 
First, the availability and quality of data available at the source within the 
sample companies was variable. In some cases some or all of the data was 
provided with a high level of precision, and in other cases only approximate 
information could be obtained. Overall, the data relating to the total monthly 
annualised volume was considered by the researcher to be based on 
reasonably reliable individual company estimates and these are likely to be 
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accurate to within 10%. However, the main results are not particularly sensitive 
to errors of this type. For example, a 10% overestimate in the monthly total 
diesel used by the sample companies (such as a 50% overestimate by 2 of the 
largest users) would increase the estimated total annual off-road diesel use by a 
corresponding proportion from 166 million litres to about 184 million. However, 
any over and under estimates by individual companies are likely to partially 
cancel each other out therefore a net error of 10% in would be unlikely. 
 
It must also be recognised that the sample, being relatively small, did not 
include New Zealand’s 2 or 3 extremely high volume off-road diesel users. For 
example, after the survey was completed the researcher was contacted by a 
rural area operator which uses 150,000 litres per month (3 times the highest 
usage reported in the sample group), reportedly New Zealand’s largest off-road 
diesel user. The number of such large users is extremely small, and their 
presence in the sample could have unduly affected the result had any of these 
been included, so such omission is not regarded as a source of significant error. 
 
On the other hand, the data concerning use by equipment type, use in 
urban/rural areas, and sources of supply were rarely based on actual records 
and the error in these estimates could exceed 10%. However, this is 
supplementary information which does not affect the accuracy of the main 
results.  
 
Outlying reported values were rechecked with the information provider, and 
overall the data gathered in the sample is thought to be a fair representation. 
 
The second major issue is that the size of the civil contracting industry in New 
Zealand is unknown. For the purpose of this report, an estimate has been made 
of the number of companies doing business in this field, and compared with the 
number of members of the NZCF, on the assumption the distribution of 
company sizes would be reflected by the NZCF membership. However, while 
figures to verify this assumption are not available, it is known that non-NZCF 
members include a range of both small and large companies, so the above 
assumption does appear to be reasonable. 
 
While the estimate of off-road diesel used by NZCF members, and the average 
value per company is likely to be a good first order approximation, the accuracy 
of the national estimate is sensitive to the estimate of the number of members in 
this industry sector, and the extent to which the membership of the NZCF is a 
true cross section of the civil construction industry. However, the researcher 
considers that error due to this cause would be unlikely to affect the estimated 
overall off-road diesel use by more than 10%. 
 
The combined effect of the two potential sources of error discussed above 
would not exceed 20%, and is likely to be considerably less. The overall off-
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road diesel use determined by this project is therefore considered to be a robust 
estimate, with a margin of error of around 10%. 
 
Further work to determine the number of companies providing services in the 
civil construction industry and other measures of the size of the sector would be 
required before a better estimate of its off-road diesel use could be developed. 
 
Finally it should be noted that, as can be seen from table 2 and review of the 
spreadsheet, several of the company size groups in the sample contained only 
2 or 3 companies. Therefore some of the results where presented in terms of 
company size, e.g. some rows in table 6, could be strongly influenced by just 
one sample member and possibly may not be well reprehensive of that group. 
However, the combined (overall) results are likely to be reasonably robust. 
Consideration was given to enlarging the sample in these areas, however then 
it would no longer have represented a true cross section of the NZCF 
membership; the project scope did not provide for the alternative option of 
substantially increasing the size of the entire sample. The values in tables 4 and 
6 are shown to one decimal point in order to avoid rounding errors associated 
with the small values, but should not be taken to indicate a corresponding level 
of accuracy. 
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