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Internal Assessment Resource

Agricultural and Horticultural Science Level 3 
	This resource supports assessment against:

Achievement Standard 91529

Research and report on the impact of factors on the profitability of a New Zealand primary product

	Resource title: Profitable practices

	6 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2013
To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-02-2013-91529-01-6010

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.



Internal Assessment Resource 

Achievement Standard Agricultural and Horticultural Science 91529: Research and report on the impact of factors on the profitability of a New Zealand primary product
Resource reference: Agricultural and Horticultural Science 3.2B

Resource title: Profitable practices 
Credits: 6
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Agricultural and Horticultural Science 91529. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the Standard and assessing students against it. 

Context/setting 

This activity requires students to research and report on ways in which a range of factors impact on the profitability of one type of commercial seedling production in New Zealand. The report should consider both the internal and external factors impacting on the profitability of the selected commercial seedling production process used in New Zealand.

Although this assessment activity is modelling commercial seedling production, it can be adapted to other primary products such as dairying, beef, lamb, salmon, kiwifruit, or grapes. The context provided could be particularly suitable for urban schools that have less access to a large number of primary producers.

Conditions

This assessment task will take place over six to 10 weeks of in-class and out-of-class time.

The students could work in groups of two or three to gather relevant research information, but the reporting of their research findings must be individual work.

Because research is part of the task, students should locate their own resources in addition to those provided by you. Previous teaching and learning programmes should have developed student ability to select appropriate information from primary and secondary sources and construct a response that addresses the research question.

However, students are likely to need some direction in choosing suitable resources in order to ensure that their research is correctly focused.

Resource requirements

A field trip to a local garden centre would establish what is available to consumers through a retailer and would help students to become aware of the varieties of vegetable, flower, and herb seedlings that are generally available to the public. Interviewing the manager could also be useful.

A second field trip to a commercial seedling producer would also be useful because being able to see the process in action helps to put the production system into context.

If field trips are not possible, teachers could visit various production establishments and film the processes for the students to view.

Information can be gathered from producer manuals and by emailing commercial producers, who may be willing to provide extra information.

Detailed financial information for some products is not readily available because it is viewed as commercially sensitive. General figures from information that is available (for example, prices in supermarkets) should be accepted.

Examples of resources that could be used to research commercial seedling production in New Zealand can be found on the following websites:

Te Ara – The Encyclopaedia of New Zealand www.teara.govt.nz 

Awapuni Nurseries www.awapuni.co.nz/about-us/products-techniques 
South Pacific Seeds New Zealand www.spsnz.com/ 
Rupex www.rupex.co.nz/ 
Yates New Zealand www.yates.co.nz/vegetables 

Egmont Seed Company www.egmontseeds.co.nz/ 
Palmers www.palmers.co.nz/ 
Kings Plant Barn www.kings.co.nz/ 
Oderings www.oderings.co.nz/ 
Country Calendar, Episode 14: Fruitful Family http://tvnz.co.nz/country-calendar/episode-14-fruitful-family-4222692 
Country Calendar, Episode 8: Heaven Scent http://tvnz.co.nz/country-calendar/episode-8-heaven-scent-2607995 

Nursery World www.nursery.net.nz/ 

Additional information 
As the assessment activity will require research and reporting over several weeks, it would be useful to use milestones or regular checks to monitor student progress. 

The research for this assessment can occur concurrently with the teaching and learning programme.

Internal Assessment Resource 
Achievement Standard Agricultural and Horticultural Science 91529: Research and report on the impact of factors on the profitability of a New Zealand primary product
Resource reference: Agricultural and Horticultural Science 3.2B

Resource title: Profitable practices
Credits: 6
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Research and report on the impact of factors on the profitability of a New Zealand primary product.
	Effectively research and report on the impact of factors on the profitability of a New Zealand primary product.
	Comprehensively research and report on the impact of factors on the profitability of a New Zealand primary product.


Student instructions 
Introduction

This assessment activity requires you to research one type of commercial flower, vegetable, or herb seedling production in New Zealand in order to answer the question “Can you make a profit from commercial seedling production in New Zealand?” You are to report on how a range of factors impact on profitability by considering the effect and/or impact on the production processes used for flower, vegetable, or herb seedlings in New Zealand.

In considering the profitability, you will need to research on-nursery practices, off-nursery processes, management practices used from crop production through to marketing, and other factors, such as the physical and climatic conditions, and social, technological (for example, value-added innovations), economic, political, and cultural factors.

The production process used for profitability of one type of commercial seedling production in New Zealand includes all stages under the producer’s control, such as the production process, management practices, quantity, timing, and product attributes.
You can work in a group of two or three to gather information, but you must work independently on the collation, processing, and reporting of your research findings.

You have up to 10 weeks to carry out the research and complete your report.

The research report will be assessed individually. You will be assessed on how effectively and comprehensively you carry out your research and report on your findings.

Task: Profitable practices report

Choose your product 

Select a type of seedling that is grown commercially. In making your choice of seedlings, consider your interests, availability of resources, and access to commercial retailers and growers. 

Products that are suitable for this report could include:

· herbs for planting in the garden

· vegetable seedlings for the winter garden

· flower seedlings for the autumn/winter garden

· potted colour (flowering plants) for immediate use in the garden or on the patio.

Check the type of commercial seedling production that you have chosen with your teacher before beginning the research. To make sure the crop will cover all of the research project requirements, ask your teacher about local growers and resources available, as well as about recent grower publications.

Conduct the research

Research relevant information on the impact of specific factors (such as physical and climatic conditions, and social, technological, economic, political, and cultural factors) on the profitability of one type of commercial seedling production in New Zealand.

Plan your research process and include regular check points with your teacher. 

Select and organise relevant information under each specific factor so that you can use it to develop an informed response to this question. 

Use the information to:

· describe the impact of the factors on the production process used for one type of commercial seedling production in New Zealand

· explain the impact of the factors on the profitability of one type of commercial seedling production in New Zealand

· analyse the processed information to justify the impact of the factors on the profitability of one type of commercial seedling production in New Zealand.
Keep a record of your research in a logbook. Include a reference list. Your research logbook will be handed in with your completed report, as it may be used to assess how you have processed and integrated the knowledge you have gathered during your research. 

Information for your report can be gained from field trips and other research. It will be useful to collect articles, websites, information, and relevant annual data as resources for your report. Graphs, tables, and photographs should be incorporated into your report.

As part of your research, you will need to find out about the requirements of the consumer, the commercial production process of your chosen crop, and other factors which may impact on the profitability of the crop. 
As you conduct your research, you will keep a logbook to record your research findings. 
Prepare your report

Use the information that you have recorded in your logbook to produce your report on the impact of factors on the profitability of one type of commercial seedling production in New Zealand.

To write the report, you need to:

· link the production processes with factors affecting profitability and market requirements (for example, you could link the choice of variety with consumer/social preferences and suitability for growing in late summer/autumn gardens)

· interpret the information to describe and explain the impact of factors on the profitability of seedling production in New Zealand 

· analyse the information to justify the impact of the factors on the profitability of seedling production (explain why certain factors are more important to the profitability than others).
Present your findings in a coherent and concise manner, including a summary of key findings.

The report will include:

· Purpose – a statement that provides a clear description of your research focus.
· Introduction – provides the relevant background to the topic and the research you have carried out.
· Findings – presents a summary of the relevant information you selected and processed relating to the topic. This information is written in your own words, along with referenced quotes you have selected. It will include graphs and tables relating to the specific factors. In this section, you will describe the impact of each of these factors on your selected commercial seedling production process in New Zealand. 

· Discussion – an interpretation of findings based on your own processed information. This is written in paragraph form and should address each factor you have described, with an explanation of how each impacts on the profitability of your selected commercial seedling production in New Zealand. You must summarise information that justifies your stance on the impact of specific factors on the profitability of seedling production in New Zealand.

· Conclusion – valid conclusion(s) that relate to the purpose of the research. If you make a statistical conclusion it may be shared in the conclusion, supported by your statement that justifies whether or not you can make a profit from your selected seedling production in New Zealand.

· Appendices – this section should include:

· results and processing from your survey 

· a calendar of operations for commercial production

· images of the product at different stages of growth/production 

· economic details of production – costs, yield, gross margin, and economic efficiency calculations. 

References – referencing using a recognised style so that sources may be verified. List any of the following: personal contacts, books, magazines, papers, website addresses and images. 

Resource A: Examples of factors that could impact on profitability

The requirements for the commercial production and retail sales could include: 

· varieties that are most popular 

· what attributes consumers want (size, number per pot, colours)

· why they demand these attributes 

· the quantities and timing of supply

· packaging and presentation used

· prices of wholesale and retail product.
Other factors which may impact on the profitability of the product could include:

· physical and climatic conditions (for example, artificial shelter, controlled environments)

· social/cultural factors (for example, customs, values, fashion, consumer preference)

· technological innovations (for example, mechanisation)

· economic considerations (for example, profit and costs, managing the supply of raw materials).
The production process is the ordered sequence of management practices (defined by a calendar of operations from establishment until harvest) used to produce a profitable product. Management practices within the production process may include fertiliser application, irrigation, and pest and disease control. 

On-nursery practices could include: cultivar choice, timing, propagation methods, pest and disease control, irrigation, environmental control, container selection, preparation for sale.

Off-nursery practices could include: choice of transport, retail presentation, in-store maintenance.

Resource B: Logbook

As you conduct your research, you will need to keep a logbook containing your findings, sources of information and analyses of your findings.

In your logbook, make sure you include:

1. A commercial grower who produces the seedlings and a retail outlet that sells the seedlings you have selected.

2. Research the attributes of the seedlings you have selected for your report. 

Your research will include:

· the common names of the plants grown

· the Latin names of the plants grown

· images of the plants at different stages of growth

· descriptions of each of the plants grown, for example, height, width, colour, flavour 

· explanations of how each plant can be used in a garden or in the kitchen.

Where possible, the attributes should be quantified and units included.

3. For your chosen type of commercial seedling production, research: 

· the market requirements of the crop

· other factors that may influence profitability

· the commercial production and retail sales.

As part of your research into the commercial production, record information for a calendar of operations. This calendar will provide information to help you analyse the impact of some factors. It will consist of a timeline that shows the sequence of production activities for the commercial production of the crop. The timeline will:

· plan the intended period of production in months

· start at site selection and conclude at where the crop leaves the grower’s control for harvest/sale

· indicate the periods when each activity is at its peak by using graded thickness of lines.
4. For your chosen type of commercial seedling production, research the economics of production (summary of profitability).

This will include, where appropriate and available:

· statement of fixed and variable costs

· yield per unit area

· a brief gross margin analysis.
Assessment schedule: Agricultural and Horticultural Science 91529 Profitable practices

	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates the ability to research and report on the impact of factors on the profitability of a New Zealand primary product when they:

· select and process information related to specific factors that may impact on profitability of seedling production in New Zealand

· use the processed information to describe the impact of the factors on the production of seedlings

· report findings in a logical manner.
The report includes:

· a statement of purpose

· selected and processed information

· interpretation of findings based on own processed information

· a valid conclusion(s) that relates to the purpose of the research

· referencing using a recognised style, so that sources may be verified.

For example:

Statement of purpose

To research the on-nursery and off-nursery processes and other factors which impact on the profitability of the commercial seedling production of broccoli.
Selected and processed information

Requirements of the commercial and school consumers: General summary of preferences from the commercial operation and school consumer survey.

Broccoli and cabbage are the most popular varieties for autumn gardens. As many people are inexperienced gardeners, the plants need to be well rooted and hardy to ensure survival.

Interpretations and conclusions, including a description of factors impacting on seedling production

Product attributes 

Broccoli, cabbage and cauliflower are the major varieties required by consumers in winter. 

Celery and lettuce are required in a lower demand.

The plants are supplied in six sectioned punnets and have sufficient root development that they have a good chance of survival when they are planted out in the gardens. The plants are sufficiently large and hardened off. 
From a survey of 20 potential consumers, the majority wanted broccoli plants with cabbage and cauliflower also being in demand. 

Large plants ready for planting in April were preferred. 

These plants also needed to be well established and hardened off. 

Factor: Climatic conditions

The commercial market throughout the year requires seedlings. Varieties required may vary. However, to ensure high quality seedlings are produced the conditions for seedling propagation and growing on have to be carefully controlled.

In summer this will include adequate watering and temperature control. This will be provided by irrigation, night and morning, and shading to prevent the seedlings from overheating.

In winter irrigation will continue but only once a day, while light becomes a factor and artificial lights can be used to encourage seedling growth to meet the required size by order deadlines.

Factor: Economic
Due to the current economic conditions, more vegetable plants are required commercially than flowers. Vegetables grown this way are usually cheaper than purchasing fully grown vegetables at the supermarket – $3.65 per punnet for six broccoli seedlings whereas a head of broccoli is $1.00 upwards.

Factor: Social 
The vegetables produced are viewed as fresh and healthy as they are available straight from the garden. It is also a current trend for people to be growing their own vegetables, with the purchasing of seedlings a quicker option than growing from seed. 
Findings are reported in a logical manner. 

A reference list is provided.
The examples above relate to only part of what is required, and are just indicative.
	The student demonstrates the ability to effectively research and report on the impact of factors on the profitability of a New Zealand primary product when they:

· interpret processed information to explain the impact of the factors on the profitability of seedling production
· report findings in a logical manner.
For example:

Product attributes

Broccoli, cabbage, and cauliflower are first tier plants that give the greatest returns so 70% of vegetable production for autumn are these varieties. Celery and lettuce are second tier plants as they are less in demand, thus only 30% of production is devoted to these varieties. This balance of varieties selection and production ensures a high level of profitability. The percentages are established through analysis of previous sales and of trends in world markets, particularly Europe. 
The plants supplied to the retailer need to be sufficiently mature and hardened off so that the consumer can take them home and plant them in the garden with a high level of probability that with the right care they will survive. This also covers poor care while the plants are at the retailer.

If the plants do not have a high survival rate, the retailer will not re-order and the loss of a customer means a reduction in profitability.

If insufficient reference is made to the attributes consumers require, the plants will not sell.

Correct variety selection is essential. At least 50% of the vegetable plants should be broccoli. If the plants are pricked out into six cells, they grow rapidly with strong roots which will replant and survive successfully. This ensures that customers will buy plants again, increasing the total profit.
Factor: Technological 
Mechanisation ensures uniformity of product, large quantities produced at lower cost as less labour is involved, with a higher percentage survival rate (95%) – this all impacts on total profitability.

Factor: Climatic conditions 

The major supply deadlines are autumn (March to April) and spring (September/October). The plants provided by the nursery are for the higher end of the market supplying broccoli where quality and size determine a higher return. If the growing conditions are not satisfactory, the plants produced will not be acceptable and will not be accepted by the retailer. They may be sold at a much lower price to bulk suppliers, where the prices will be lower and the returns to the grower less. 
Factor: Economic/social

The financial downturn and consciousness of food safety has seen a huge increase in home gardeners having their own vegetable gardens. 

This provides fresh vegetables at reasonable prices and the gardener has control about what chemicals are being applied to the plants. Whereas previously flower seedlings were more popular, the demand for vegetable seedlings has tripled in the last five years because there is less emphasis on aesthetics and more on useful production.
The general demand for seedlings has increased by 25% in the last three years.

Findings are reported in a logical manner. 

A reference list is provided.
The examples above relate to only part of what is required, and are just indicative.
	The student demonstrates the ability to comprehensively research and report on the impact of factors on the profitability of a New Zealand primary product when they:

· analyse the processed information to justify the impact of the factors on the profitability of seedlings
· report findings in a coherent and concise manner, including a summary of findings. 
For example:

Product attributes

Plants are monitored by nursery workers every two days for growth rates and pests and diseases (for example, aphids, caterpillars, downy mildew). This is costly as it is labour intensive but it ensures minimal plant loss (2%), which erodes profit. Plants are checked against a database, which ensures the grower has the right number, quality, and growth stage to meet orders. Reliability of supply feeds commercial reputation in the business and consequent ongoing profitability.
It also ensures that if there is a need for more light (up to 25,000 lux), irrigation (up to 45 Kpa/hr) or fertiliser application (of 4 g/cell) to increase growth rate, this will be applied immediately and reduce plant loss or slower growth.

Factor: Economic
The gross margin of $4,630 demonstrates the importance of controlling the growing climate for seedlings and consistent monitoring of the plants. This ensures the product is the quality required by the retailer and is produced to meet the market timeline.

The economic efficiency of 1 indicates that a profit is maintained. The major costs are labour ($1,200), seed ($1,020 per 100,000 seeds) and power ($178), which can be controlled to a certain extent with careful management. For example, plants being monitored and moved at the same time reduces labour if each action is done independently. 

Irrigation can be carefully controlled to 30 Kpa for 30 minutes to reduce unnecessary expenditure or over-watering.

From 2010-2013, the demand for vegetable seedlings has increased. Previously, more flower plants were in demand.

The economic uncertainty, rising unemployment, and the cost of living increases have encouraged people to grow their own vegetables to reduce weekly costs. This also provides a productive leisure activity, which costs less than other previously enjoyed entertainments. 
Overall, there has been an increase in sales, which has impacted on total profitability (for example, economy of scale has increased to the extent that it has been worthwhile for the grower to buy a machine to make plastic pots). 

Factor: Climatic conditions
Temperatures of 23°C under clean glass will ensure optimum growth conditions for seedlings all the year round. The clean glass ensures a minimum of 500 lux, which is required for maximum photosynthetic rate and to prevent etiolation in compact plants (which could reduce plant quality).

Plants will be moved mechanically between environments (shade, glasshouse, and outside) to ensure the correct stage of maturity and hardiness to meet market demand, date of delivery, and profitability.

Factor: Social

Contaminated food scares (for example, waterborne gastroenteritis and chemical pesticides) have increased an awareness of food sourcing and food safety. This has encouraged home food production where there is some control over what is applied to the vegetables.

Increased gardening/cooking programmes (for example, Annabel Langbein “Free Range Cook”) have made growing your own produce more fashionable. 

Summary of key findings

To ensure the production of seedlings is profitable for a New Zealand producer, it will be important for any contracts they enter into to allow for changes in costs, climate conditions, unexpected weather events, food safety and market trends that could affect the reliability of supply. 
A production process that demands a nursery to produce seedlings throughout the year, and the meeting of high standards of the seedlings’ attributes relating to quality and quantity, would require a highly efficient production system in the nursery. This system would be mindful of withholding periods and environmental conditions as well as off-nursery influences that are beyond producer control, such as exchange rates and political factors.
Valid conclusion that relates to the purpose of the research

Planning in a clear calendar of operations ensures that management practices are carried out at the correct time and delivery dates are met, for example, planting the first autumn broccoli seeds in December to catch the early March market when the first rain occurs and providing plants before competitors on the early shoulder of the market (which increases profitability).

Monitoring of the plants is an essential part of the success of the business. Through this being done at least every three days, production can be sped up or slowed down ensuring plants are ready for the market window or sale date.

Consistently observing/surveying the local and international (for example, European) markets and trends ensures those changes in requirements (for instance, the shift to vegetable growing) are pre-empted and can be incorporated into the business plan. This means that there is no build-up of unwanted plants and a shortage of required varieties does not occur, thus maintaining profitability.
The examples above relate to only part of what is required, and are just indicative


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.

NZQA Approved
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