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ICT and the New Zealand Farmer
Abstract

The adoption of information communication technology (ICT) by farmers in New Zealand is investigated in this paper.  Government has initiated a number of policies to expand the availability of broadband internet coverage to rural regions from 2000 onwards.  Since the end of 2004 all schools in New Zealand (NZ) have access to broadband and the local communities and businesses, including farmers, in the vicinity of the schools now have broadband access too.  Results of in person questionnaire surveys of farmers conducted in July 2003 and July 2004 regarding ICT usage are reported and discussed.

Introduction
The importance of high level information communication technology penetration into the business and household sectors of New Zealand has been stressed in successive government reports, culminating in a digital strategy (MED 2004).  “This Strategy provides an ambitious plan for the development and implementation of policies aimed at achieving the ideal of all New Zealanders benefiting from the power of ICT to harness information for social and economic gain” (p1).  Components of the strategic initiative include legislative reform, e-government implementation, e-learning programmes for developing capabilities, and several others.  
Government Policy 

"Increasingly powerful, flexible and economical, ICTs present staggering new opportunities for social and economic integration. Achieving the promise and benefit of ICT' does not require sacrifice on the part of business, government, or civil society, but it does demand their vision, co-operation, and action to create the environment and mechanisms for ICT to flourish in urban and rural areas of the developing world," (The Telecommunications Industry Association, 2003).

In addition, it is commonly assumed that effective rural ICT access requires economic subsidy and financial loss; however, ICT should be economically viable if it is to gain wide, robust and long-lived usage. The path to realising such economies will vary across countries, settings, cultures and technologies.  In general, current regulatory interventions across the globe focus upon, "freeing the current bottleneck of growth in the communications sector," (Howell, 2003) and laying platforms for the uptake of broadband technology, which are seen as extremely significant for future economic prospects. 

The Organisation for Economic Co-operation and Development (OECD ) stresses that, "the most fundamental policy available to OECD governments to boost broadband access is infrastructure competition," (Howell, 2003) This results from the fact that, "the countries with alternative infrastructure available to business users are developing broadband access much faster then those markets where there is only one, or at best two, platforms available to provide broadband access," (Howell, 2004) With regulatory and local body intervention this will have the ability of, "opening up the network of players in dominant positions to competitive forces,"(OECD, 2004), and ensuring the path towards full facilities-based competition, as well as reducing the clustering of growth in regard to communication and technology based enterprises is continued.

Broadband

A key blank in government’s e-strategy is ensuring that broadband cover is extensively available in NZ.  One definition of broadband refers to it as "bloody fast internet" (Howell, 2004). Others describe broadband as a being like a " fat pipe", through which data can be sent or transferred at much faster rates that are currently available through existing technologies i.e. telephone lines (Adams, 2003). A true broadband service can transfer information (text, data & graphics) to a computer at better than 200 - 500 kilobits per second in contrast to a current rural download speed of around 9 - 37 kilobits per second (Telecom, 2004). The resulting implication is that computer files, images, movies and or music files can be downloaded in much shorter periods than under the present dial up system that is currently used throughout the majority of New Zealand.  Many studies, over the last few years, relating to the uptake of broadband technology or broadband deployment have detailed the likely benefits, should broadband access become more widely available. In the United States a study by Dataquest Inc during 2003, estimates that "the implementation of 'true' broadband infrastructure could result in an incremental increase in the US GDP (gross domestic product) alone of as much as $500 billion annually for each of the next ten years” (The Telecommunications Industry Association, 2003). 
In New Zealand, we have historically enjoyed early and significant adoption of ICT. However, despite this early mover advantage the OECD found that New Zealand lies well in the bottom half of the OECD countries in respect to the uptake of pure broadband technologies per capita (OECD,2004).
Broadband Rollout Policy in NZ 

Although we are all able to see the continued growth in recent decades of cities and major towns throughout urban New Zealand there is still little to suggest that the same is occurring throughout our primary industries, for example the agriculture industry. The overriding fact however, is that agriculture, forestry, fishing and tourism remain at the forefront of New Zealand's major export earnings, and that it is these primary industries that fund our growing economy (Mallard, 2004). Thus it is extremely important to have sound economic and environmental procedures in place and to be able to maintain effective rural policies. 
Recent findings imply that media, and the urban populations are tending to portray an image of New Zealand's economic direction as being driven by the growth of new industries, new technological advances and the growing demands of consumer expectation. This information is very relevant however, the simple fact is that the productivity growth and new innovation within primary sector New Zealand are equal and in some cases greater than any new and emerging sector growth. 

These above factors indicate that the recent focus of the Government is on urban life, which has ultimately led to, "a decline in both appreciation of and the inspiration of rural living" (Mallard. 2004). The skill base is also declining due to the knowledgeable and experienced primary industry personnel reaching retirement age. Thus the current government faces a big challenge in attracting and retaining adequate human resources.  In order to attract the appropriate workers the government needs sound economic policy, and it appears that they are working hard to do this. An example includes the $63 million dollars that has been committed to rural industry training and the creation of modern agricultural apprenticeships, which now total over 1100.  However, for this to attract young New Zealanders to the rural sectors there must be improved rural policy and the realisation of modernised rural New Zealand i.e. "top class telecommunications" such as Internet technology or more specifically the uptake of broadband by New Zealand fanners (Mallard. 2004).

Broadband deployment is an ongoing process, not a one time-transition, therefore "Widespread availability of broadband services is a key objective of the government," (Howell. 2003) with recent incentives such as the creation of project PROBE, the central broadband technology policy put in place to ensure this. Project PROBE is the major government initiative designed to actively support the extension of broadband services beyond the main centres. "It stands for Provincial Broadband Extension, and has been developed jointly by the Ministry of Education and the Ministry of Economic development. This project is intended to ensure that schools, in particular provincial schools will have sufficient bandwidth to meet their needs. "The bandwidth will also be available to others in the communities, namely libraries, fanners, local governments, Marae, welfare agencies, community services and home users, (Mallard. 2004).
Last years budget saw almost $78 million made available for the development of  information and communication technologies (ICT) in the school alone, indicating the government has initiatives in place to ensure that New Zealand will continue to progress in terms of information technology. It is these "initiatives that will provide schools with the ability to connect to broadband safely and securely in order to take advantage of additional online learning and teaching opportunities," i.e. two way video conferencing (Telecom, 2004). This Internet access will help students to become 'digitally literate' and self directed learners.  In terms of rural schools and rural families it will become a very important aspect of everyday learning, whilst allowing them to have the same level of access to everyday technologies and information that their 'city friends' receive regardless of location. Government initiatives in bringing broadband coverage to all areas of New Zealand, both rural and urban, is opening up significant and exciting opportunities for businesses, schools, students and rural communities. "This is a critical infrastructure investment that will ensure students and families, businesspeople and workers, will all have the same opportunities, in education and in economic development, regardless of where they live and work," (Mallard, T. 2004).  Overall, potential benefits or fiscal government incentives for broadband technology support the research and deployment of such technologies and can make broadband technology a reality, particularly for rural and underserved areas.
The telecommunication networks covering landline, mobile and satellite systems are owned and operated by the private sector.  Government has, as part of its Digital Strategy, invested in a project known as PROBE.  This provincial broadband extension project was to ensure “all schools and their surrounding communities have access to broadband by the end of 2004” (p95).  The topography raises difficulties with an alpine range running the length of the South Island with glaziers flowing to the west.  The majority of the population live in urban centres, principally on the North Island.  The sparseness of population concentration in the high country farming areas combined with the difficult terrain has meant that wireless internet rather than landlines are being used into these areas as part of the PROBE initiative.
(Figure 1 here)
Government believes that there are e-regional development potentials from improved ICT adoption and has a range of initiatives related to develop e-regions NZTE.  E-region’s focus is on building relationships between the public and private sectors, based around regional needs, to make best use of broadband technology.  NZTE
 seeks to work with regions and local authorities to help ensure they benefit from related synergies should government invest in an advanced network initiative. (MED, 2004)
Farmers are assumed to benefit but there are no data cited in this discussion: 
Because of the way technology is moving, farmers will be capturing a lot of data that will need to be whizzed around the place. (Cuzens, 2004).

The rural cliché – you can lead a horse to water but you cannot make it drink –is pertinent to the broadband usage discussion.  Low levels of broadband uptake are surprising given the rapid growth of uptake of Internet services. Growth in the number of connections to the Internet since its commercial origins in the mid-1990s has been rapid.  Howell and Marriott (2001) observe that this growth has been significant in NZ, with more than 50% of households and 95% of businesses connected by 2001.  Broadband services are available to around 80% of residential addresses, but fewer than 3% subscribe (OECD, 2001a).  In 2001 New Zealand users ranked among the most intensive users of the Internet, in terms of number of hours of use per month (OECD, 2001). Yet, as Howell (2002) observes, regarding the uptake, that regulatory and supply-side considerations seem unable to answer the question of why uptake has been so slow.

ICT and Value Added on the Farm
The traditional economic view suggests that ICT will contribute to productivity growth through three processes (Schreyer 2000). On the production side the manufacture of ICT goods increase total factor production.  The decreasing price of ICT goods relative to other capital prices results in a substitution of ICT in production processes.  Locke (2004) investigated growth in the New Zealand small medium enterprise sector (SME) related to ICT and found it was largely due to cost reduction through substitution rather than expansion of productive size.  Shreyer also observes that through improving business-to-business transactions there can be advantages to business.
Empirical research has tended to focus on capital expenditure on ICT as proxy for productivity growth.  More recent research has recognised there are production spillover effects and externalities that need to be considered.   Stiroh (2002) promotes a capital intensity index approach.  Enlgelbrecht (2004) investigated ICT and the New Zealand productivity malaise using a version of the capital intensity framework.  Given the industry data available a high level of abstraction was necessary, and there are no immediate insights into the farming sector available from this research.
The Department of Statistics through its Information and Communication Technology Survey Redevelopment Programme is endeavouring harmonize its ICT data gathering with other national agencies.  In November 2004 an international conference in Singapore which included a stream for government statisticians worked upon potentially useful protocols.  At the current time Government statistics in New Zealand cover hardware and software IT data but little is available on usage.  New surveys are planned including a:
 Business Use of ICT - The use of Internet technologies in business will be surveyed in 2006.  The questionnaire has undergone a first set of respondent tests.  Data will be collected in 2006 and will be published in early 2007.

Technological barriers such as low line speed, among a range of other barriers to ICT adoption have been considered in recent years.  In New Zealand the barriers to adoption of ICT investigated by Wilde (2000) and Locke& Cave (2002) are consistent with those in the international literature (ERU, 2000).  Cost and access has declined considerably in the period 2004-2005 with the advent of more providers, including wireless internet, and with broadband available to over 90% of the population.
The level of ICT penetration in New Zealand continues to increase.  Aggregate data indicates that as a nation the population are on average early adopters of new technology.  This combined with the popular folk lore of rural New Zealanders as innovative people – the number 8 wire slogan
 – suggests that farmers should be integrating ICT into their value chain processes.  In the ICT arena studies have shown that the penetration of mobile phones and computers is on a par or ahead of leading OECD nations.

The extent to which this potentially improved access to high speed internet promotes added value in the farming community is the focus of this paper.  There is little hard evidence as to what patterns were being followed by farmers, in respect to the internet, prior to the 2003 survey reported below.  Federated Farmers (2003) observed that:

In May a Colmar- Brunton poll of 535 dairy farmer Internet users found 63% cent used the Internet or email at least once a week…

But the consensus among suppliers contacted by e-farming who service rural communities online, was that farmers who want to buy equipment or supplies still mainly use the Internet as a research tool, and the phone or physical visits to make the actual purchase.

The questions addressed to farmers as part of this study endeavours to ascertain the level of usage and the type or function of the usage of ICT on the farm.

Survey

The survey reported below is funded by a research grant from the Government’s Foundation for Research, Science and Technology.
Participant cohorts

Each year in July the National Feildays
 are at Mystery Creek in the Waikato, a region in the central North Island of New Zealand.  Feildays are held through the autumn-winter months in various regions of New Zealand and culminate in the national show.  It attracts over 100,000 patrons per day for 4 days and showcases the latest in things rural, ranging from tractors to hot-tubs.  Not all those that attend are farmers but a considerable number of patrons are farmers.
In 2003 and 2004 a group of university students were employed to administer a brief in person survey to farmers.  Support from the Feildays’ organisers was obtained and this proved invaluable.  The logistics of getting the team onto the site through long lines of traffic and the handling of the survey instruments was kindly facilitated by the host organisation
In 2003 there were 761 completed questionnaires and in 2004 the number increased to 1172.  The first question serves as a filter, asking if the respondent is a farmer.  This effectively excludes non-commercial farmers from continuing with the questionnaire.  The regional base and type of farmer coverage is not uniform and reflects both the geographical distance of Mystery Creek from other parts of New Zealand, the relative predominance of some forms of farming and the time of the year which impact differently upon different types of farmers
Instrument

The instrument was designed to solicit responses on current and potentially future ICT use.  In order to hold the interviewee, in a busy bustling environment, the number of questions was limited and short answers sort.  The non respondent rate was low with very few of the people approached declining to respond.  Each interviewer was clearly identified as working for University of Waikato Management School, wearing a badge and carrying a letter of identification.  Most of them also had Waikato Management School umbrellas as it always tends to rain at Mystery Creek in July.  After processing the July 2003 survey it was apparent that there were some areas in which the questionnaire could be improved.  On balance, it was deemed that the desire to maintain comparability between the two years of surveys, ie. 2003 and 20004 is sufficiently important so as not to modify the instrument from its original form.  Additional explanatory guidance notes and training was provided to the interviewers to address the minor issues noted from the previous year’s survey.,.
Results

The questions were asked directly to persons attending the National Feildays.
The survey results were recorded only for respondents who answered in the affirmative to being a farmer.  The first issue was to discover the region in which the farming was undertaken as reported in Table 1.
Table 1 here
This was then followed by the type of farming activity, shown in Table 2  Dairy farming is a very considerable part of farming activity overall in NZ and a significant earner of export dollars.
Table 2 here
For the large two activities of dairying and cattle, the ownership patterns are stable between the two surveys.

Table 3 here
The questions now turn to computers and ICT.  The availability of a computer on the farm and its predominant use were next solicited and responses are shown in Table 4.
Table 4 here
The usage was further broken down in terms of proportion attributed to the business of farming as presented in Table 5:

Table 5 here
and then to consider the type of business use presented in Table 6.
The type of internet connection was investigated showing, in Table 7, a strong predominance of telephone dial-up connection:
Table 7 here
Consideration was given to the sources of information utilized by each of the respondents and these are shown in Table 8: 
Table 8 here
Mobile telephone (cell phone) usage was requested and the responses show a small increase in the amount of usage as seen in Table 9:
Table 9 here
Finally, the potential future usage was solicited as reported in Table 10.
Table 10 here
Analysis

The geographical coverage was similar in 2003 and 2004.  The proportion of dry stock farmers (cattle) increased in 2004.  The ownership of computers was also lower in 2004 which is surprising.  However, it is the usage which is of particular interest.  Breaking down the responses by region and by type of farming to provide cross-tabulated results indicated there are statistically significant differences between regions and type.  It was not apparent that the pattern had changed between 2003 and 2004 based on T-tests of the various sample groups.
The predominant usage of computers and ICT are not for the business of farming purposes.  To the extent that business usage is made of the computers it is predominantly for accounting and record keeping purposes.  These are routine and basic functions and to a considerable extent necessary for compliance purposes relating to taxation requirements.  

Although broadband internet availability significantly increased in the 12 months from survey 1 to survey 2 the uptake percentage has not reflected the increased availability.  Where the internet is used it is not significantly applied to business purposes.  Weather, news, prices are available online but internet is not seen as the major news source.  A small level of searching is present but this has not markedly increased over the intervening 12 months, between surveys, inline with the speed and capacity availabilities.

Of special concern for those expecting higher levels of usage is the increase in the numbers from 2003 to 2004 who indicate that they do not expect to increase usage in the next 12 months or into the medium term.  The shift in sentiment from 2003 to 2004 is marked and is exhibited across all regions and types of farming.

The data indicate that mobile phone usage does appear poised to be a big mover. In part this is likely to be relate to enhanced coverage problem, however, there is an increasing awareness of the range of services resulting from significant advertising campaigns from competing service providers.  High speed data transfers by way of mobile phones are increasingly available with the two major providers, viz Vodafone and Telecom, providing 3G (third generation digital services) from late 2004 onwards.
Implications

The low adoption of broadband is significant.  A quarter of respondents said they didn’t know if they had broadband access in their area and 39% said they didn’t have access.  Discussion with Telecom, the largest broadband provider in New Zealand, regarding these results indicated that in almost every instance that is was suggested that there was no coverage this was in fact not the case.

The lack of information about availability has implications for the line service providers.  There needs to be more successful marketing of the broadband availability.  Prior research has indicated that, “although the age of the youngest occupant, ethnicity and labour force status and geographic location played important roles in determining household Internet access, the most important variables identified as influencing household connectivity levels were household income, the level of educational qualification and household composition” (Statistics New Zealand, 2004).  Accordingly, it is potentially advantages to target the school with information encouraging children to get their parents to connect.  From an income perspective forecasts for 2005 show farmer incomes as again likely to rise above the national average.

The development of explanations for why farmers are not connecting value-adds with ICT adoption warrants further research.  If there are gains to be had from adoption of ICT on the farm, then there needs to strategies for initiating changes in farmer practice.  Technological acceptance modelling was investigated by Massey et al (2004) for New Zealand dairy farms.  The findings indicated that the drive for innovation while high was more disperse and less reliant on farm extension services than it had been past decades.  The perceived efficiency of the technology was a primary driver for adoption.  Technological learning is more effective where it is linked to a specific objective.
These do no appear to be the key variables in terms of farmer uptake.  As a preliminary hypothesis, warranting further investigation, the relationship between ICT and farm profitability will be the key issue.  Farmers adopt technology where it is an extension of current farming practice and the technological learning constraints are low.  The technological learning is typically supported either through farm extension officers demonstrating usage or supplier agents providing support.  ICT is potentially too far removed from typical farm based activities.  The low usage of computers for farm business use provides a weak platform from which to step up to intensive ICT supported activities.
Howell (2002) discussing business clusters observes that, “The strong correlation between Internet use and computer use may also lead to a cohort effect related to the amount of computer experience that combines with amount of Internet experience to also predict likelihood of subscribing to ADSL services.”  The potential for rural service providers to implement strategies working with client farmers in cluster groups to demonstrate and coach in the implementation of ICT as a pilot is significant.  Fonterra, a large dairy company, was approached in 2004, with this suggestion based on the 2003 research results.  A small scale project was undertaken and further work may follow on from this effort.
.
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Table 1
	Region
	2003  %
	2004  %

	Auckland
	7.93
	8.6

	BOP
	13.84
	13.2

	Canterbury
	3.22
	2.0

	Gisborne
	2.55
	3.0

	Hawkes Bay
	6.58
	6.0

	Manawatu
	4.56
	4.6

	Marlborough
	2.41
	1.9

	Nelson & Bay
	1.47
	1.4

	Northland
	5.77
	7.6

	Otago
	2.15
	1.8

	Southland
	2.01
	3.1

	Taranaki
	10.21
	7.8

	Timaru & Oamaru
	0.67
	.7

	Waikato
	29.70
	32.5

	Waiarapa
	4.03
	2.4

	Wanganui
	1.61
	2.0

	Wellington
	0.80
	.8

	West Coast
	0.40
	.5


Table 2

	Farm Type
	Type
	2003 %
	2004  %

	1
	Dairy
	54.1
	46.5

	2
	Cattle
	14.0
	23.0

	3
	Sheep
	11.7
	12.1

	4
	Deer
	8.9
	3.0

	5
	Orchardist
	7.4
	7.0

	6
	Vegetable
	3.0
	2.7

	7
	Bee keeping
	.9
	1.1

	8
	Other
	
	4.5


Table 3

	Type
	Dairy
	Cattle
	Sheep
	Deer
	Orchards
	Vegetables
	Bees

	2003%
	71.6
	71.6
	72.7
	74.0
	81.0
	88.2
	100.0

	2004%
	71.1
	73.2
	63.5
	61.8
	78.5
	71.0
	53.8


Table 4

	Computer on farm
	2003 %
	2004  %

	Yes
	75
	71.3

	No 
	25
	28.7


Table 5

	% Use for Business

0

<25

26-50

51-75

>75
	2003 %
	2004  %

	
	36
	49.6

	
	25
	24.3

	
	16
	17.2

	
	23
	8.8


Table 6

	Business use 
	 
	<25%
	26-50%
	51-75%
	>75%

	1
	Accounts  2003
	49.5
	31.9
	20.8
	11.6

	
	Accounts  2004
	37.1
	37.1
	26.8
	16.5

	2
	Stock/Crop Records  2003
	60.9
	17.8
	7.7
	13.6

	
	Stock/Crop Records  2004
	40.3
	27.3
	14.6
	17.9

	3
	Internet Purchasing  2003
	87.4
	7.2
	3.6
	1.8

	
	Internet Purchasing  2004
	78.1
	12.8
	6.6
	2.6

	4
	Internet Selling  2003
	90.7
	4.5
	3.4
	1.4

	
	Internet Selling  2004
	80.7
	12.6
	4.9
	1.8

	5
	Searching  2003
	65.7
	18.7
	9.2
	6.5

	
	Searching  2004
	47.6
	21.1
	13.8
	17.3

	6
	Other  2003
	92.4
	4.7
	.9
	2.0

	
	Other  2004
	70.2
	13.5
	4.8
	11.1


Table 7
	Internet Connection
	2003 %
	2004  %

	Telephone dial-up
	87.1
	90.4

	Broadband landline
	7.6
	6.8

	Broadband wireless
	4.9
	2.8


Table 8
	First Source of Info
	2003 %
	2004  %

	Internet
	31.8
	13.2

	Newspaper
	31.8
	31.8

	Radio
	5.9
	7.4

	Television
	10.8
	4.3

	Magazines
	22.3
	10.3

	Advisors
	29.2
	6.0

	Some Combination
	30.5
	27         


Table 9
	Times per day cell phone used for : 
	<2
	3 - 5
	6 - 10
	10+

	Calls  2003
	56
	22
	12
	9

	Calls  2004
	37.6
	24.5
	18.2
	16.5

	Text  2003
	84
	11
	3
	2

	Text 2004
	63.7
	18.9
	6.9
	8.9

	PCX 2003
	
	
	
	

	PCX 2004
	92.1
	3.0
	.3
	1.0

	Email  2003
	94
	4
	1
	1

	Email  2004
	86.0
	7.9
	.6
	2.1

	Internet  2003
	95
	4
	0
	1


1.9

	


Table 10

	Are you likely to:
	No  %
	A 

Little  %
	Signific-

antly  %

	Increase internet business use in the next 12 months (2003)
	14.2
	55.6
	30.3

	Increase internet business use in the next 12 months (2004)
	41.9
	39.9
	17.8

	Increase internet business use in the next 2-3  years (2003)
	15.6
	44.8
	39.6

	Increase internet business use in the next 2-3  years (2004)
	31.5
	37.9
	30.2

	Increase variety of cell phone business use in the next 12 months (2003)
	22.1
	53.8
	24.1

	Increase variety of cell phone business use in the next 12 months (2004)
	48.0
	37.0
	14.6

	Increase variety of cell phone business use in the next 2-3 years (2003)
	23.4
	47.4
	29.2

	Increase variety of cell phone business use in the next 2-3 years (2004)
	44.9
	36.5
	18.2


�  New Zealand Trade and Enterprise – a government agency.


� Number 8 wire is a fencing wire and popular folklore maintains that the Kiwi farmer can solve any problem with a piece of number 8 wire.


� Unusual spelling which potentially comes from German feil but lost in antiquity.
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