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Glossary of Scientific Terms

	Term
	Meaning

	Arthropod
	Animal with segmented body and jointed limbs; insects.

	Bacteriology
	The scientific study of bacteria.

	Entomology
	The scientific study of insects.

	Microscopy
	Scientific analysis with the aid of a microscope.

	Molecular Biology
	The study of the structure and action of important molecules such as DNA which are found in living things.

	Mycology
	The scientific study of fungi.

	Nematology
	The scientific study of nematodes which are worm-like microscopic parasites of plant tissue.

	Pathology
	The scientific study of diseases .

	Protected Zone
	A regulated area that a national plant protection organisation has determined to be the minimum area necessary for the effective protection of an endangered area.

	Quarantine Pest
	A pest of potential economic importance to the area endangered thereby and not yet present there, or present but not widely distributed and being officially controlled.

	Rosaceous
	Plant species belonging to the rose family which includes fruit trees such as apple, pear and cherry and ornamental trees such as mountain ash, hawthorn and whitebeam.

	Solanaceous
	Plant species belonging to the potato family such as potato and tomato.

	Virology
	The scientific study of viruses and the diseases that they cause.

	
	


Glossary of Department of Agriculture and Food Divisions and Centres
	Division
	Abbreviation

	Crop Variety Evaluation
	CVE

	Feedingstuffs, Fertilisers, Grain, Pigs and Poultry
	FFGPP

	Forest Service
	FS

	Horticulture and Plant Health
	HPH

	Seed Certification
	SC

	
	

	Centres
	

	Seed Testing Station
	STS

	Central Veterinary Reference Laboratory
	CVRL

	Potato Laboratory, Raphoe
	none

	Horticulture and Plant Health Laboratory
	HPH Laboratory

	Crop Variety Evaluation Laboratory
	CVE Laboratory

	
	


EXECUTIVE SUMMARY

1. Terms of Reference, Scope and Methodology of Review

1.1 Terms of reference

The Terms of Reference of the Expenditure Review were as follows:

· Identify the objectives of the laboratory testing requirements of Department of Agriculture and Food (DAF) for plant health, feedingstuffs, fertilisers, forestry and crops (hereafter referred to as “the programme”);

· Examine the current validity of the objectives of laboratory testing and their compatibility with the overall strategy of DAF;

· Define the services required by the programme;

· Examine the extent to which each of these diagnostic services has helped the programme achieve its objectives and comment on the effectiveness with which they have been achieved;

· Identify the level and trend of costs and staffing resources associated with the programme and comment on the efficiency with which it has achieved its objectives;

· Evaluate the degree to which the objectives warrant the allocation of public funding on a current and ongoing basis and examine scope for alternative policy or organisational approaches to achieving these objectives on a more efficient and/or effective basis (e.g. through international comparison.);

· Specify potential future performance indicators that might be used to better monitor the performance of the programme and

· Set out recommendations.

1.2 Scope

The Review focused on the laboratory testing required as part of the work of DAF in the following areas:

· The evaluation of cereal, forage, herbage, oilseed rape and potato varieties under Irish farming conditions;

· Monitoring the quality and safety of feedingstuffs and the quality of fertilisers;

· Maintenance of Ireland’s favourable forest pest and disease free status and protecting the national forest estate through surveillance and early detection, contingency planning and also by supporting the afforestation programmes in relation to endemic forest pests and diseases;

· Maintenance of Ireland’s disease-free status for horticultural and agricultural crops by preventing the entry and/or establishment of non-indigenous quarantine organisms, and by ensuring that those quarantine organisms already present are either eradicated or contained and

· Ensuring the health of seed crops included in National Certification Schemes and for regulating the growing of genetically modified (GMO) crops.

1.3 Methodology

A Steering Committee comprising six Heads of Divisions, a representative of DAF’s Economic Unit and chaired by the Deputy Chief Inspector guided the Review which was carried-out by a Review Group made up of five members of the Agriculture and Forestry Inspectorate and an Assistant Principal. 

The draft Review was subject to external evaluation by Dr Richard Boyle of the Institute for Public Administration, who was selected through a limited public tender.

2. Justification for the Review

2.1
There are a number of developments and changes which justified the Review:

· DAF has experienced difficulty in sourcing some laboratory testing services and, with increasing requirements for laboratory diagnostics, these gaps in service are likely to increase.

· DAF relies on a network of public and private laboratories to provide it with testing services. Some of these no longer have the required specialised expertise and, in addition, many of the low volume, highly specialised tests are not economically viable for private laboratories.

· There is on-going development of legislation concerning food safety and stricter requirements for the provision of laboratory diagnostics, including the requirement for accreditation.  The recently introduced Hygiene Packages for Food and Animal Feed and the Official Feed and Food Controls Regulation are a case in point.

· DAF has built a new laboratory complex at Backweston, completed in 2005.  It is the largest science laboratory in the State and represents a significant financial investment.

· The Bearing Point Report, which was commissioned by DAF, proposed a centralised management structure for all DAF laboratories.  An examination of the laboratory requirements of DAF should facilitate having in place of the most effective and efficient structures at the laboratory level.

· The technologies employed in testing are evolving.  The increasing use of molecular biology is an example.

· DAF is committed to using the laboratory facilities at Backweston to support the Government’s Strategy for Science, Technology and Innovation through participation in collaborative research.

3. Laboratory services required by the Department

3.1
There are thirteen specialised areas in which testing and expertise are currently required to carry-out 206 specific tests.  In 2004, 182 of the 206 tests were done involving over 120,000 samples broken-down as follows:

	Disciplines/Test Areas
	No. Tests Required
	No. Tests Available
	No. Samples Tested

	Nematology
	8
	8
	10,000

	Mycology
	20
	15
	2,500

	Entomology
	13
	13
	800

	Bacteriology
	7
	5
	3,600

	Virology
	20
	9
	20,500

	GMO testing
	4
	4
	100

	Seed testing
	11
	11
	9,500

	Feedingstuff microscopy
	3
	3
	3,500

	Other feedingstuff
	66
	65
	5,500

	Fertiliser analysis
	13
	13
	1,500

	Quality evaluation of varieties
	39
	34
	64,000

	Contaminants of agricultural produce
	1
	1
	100

	Timber technology
	1
	1
	20

	Total
	206
	182
	121,620


3.2
Due to skills shortage and the unavailability of service providers, only 182 of the 206 tests required by DAF in 2004 were available.  Gaps in service were most evident in the mycology and virology areas.  

3.3
The effectiveness of the testing services provided to DAF by all laboratories were evaluated and rated on the basis of a number of criteria including timeliness, flexibility, accuracy, chain of evidence and guaranteed service.  Of the 182 tests available, 136 were rated as ‘Good’, 36 were rated as ‘Acceptable’ and 10 were rated as ‘Poor’.  Issues around guaranteed service, timeliness and credibility were the main reasons for services not getting a ‘Good’ rating. 

In the ‘Poor’ category, the magnitude of the problems presented were considered sufficiently serious to significantly undermine the usefulness of the service.

Overall, of the 206 tests required by DAF in 2004, approximately one-third were rated below optimum or were un-available.

3.4
In addition to the above assessment, trends in laboratory testing requirements, such as increased complexity, number and range of tests required, will continue to negatively influence the effectiveness of the current testing service.  The testing service must have sufficient capacity in terms of staff, experience and facilities to accommodate change.  The goal for DAF is to have all of its laboratory services rated as “Good”.

3.5
Testing services were provided by:

· Five DAF laboratories – The Seed Testing Station (STS) and Central Veterinary Reference Laboratory, Backweston, the HPH Laboratory and CVE laboratories, Backweston Farm and at regional centers and the Potato Laboratory, Raphoe;

· Three other Government Laboratories -  The State Laboratory at Backweston and Teagasc (Oakpark and Ashtown Food Research Centre);

· One Third Level institution – Galway Mayo Institute of Technology, Galway

· Three private laboratories - FBA (Cappoquin), Identigen (Dublin) and the Irish Equine Centre, Co. Kildare;

· Three private consultants and

· Four laboratories outside the State - the Central Science Laboratory, York, the Scottish Agricultural Science Agency, Edinburgh, the Scottish Agricultural College, Aberdeen and the Dutch Plant Protection Service.

4. The Level and Trend Of Costs and Staffing Resources 

4.1
Total cost

The total net cost to the Exchequer of providing laboratory services to DAF amounts to approximately €4.8 million - €1.24m cost for tests provided by DAF laboratories, €0.53 m for out-sourced tests and €3 m for services provided by the State Laboratory.  

The above costs include approximately €0.121m which is recovered by DAF through charges.  The majority of these charges are for seed testing services, with a small proportion being contributed by seed mycology tests and an agreed levy paid by the seed industry to support variety evaluation.  

It is DAF policy to charge for services and the mechanisms for charging for other DAF services, such as feedingstuff and plant health controls, are contained within the relevant EU legislation.  Charging is possible where the tests done commercially benefit the person charged, for example import inspections or seed certification.  It is not possible however to make DAF’s mandatory activities, such as statutory surveys or control procedures, which constitute the majority of DAF activities, fee paying.

4.2
Trends in the laboratory requirements of DAF 

The demands placed on DAF’s laboratory diagnostic service are increasing in terms of the number of tests required and the technical nature of tests.  This trend is most significant in the plant health and forestry areas, and means an increase demand for mycology, virology, entomology, nematology and bacteriology services.  These services include those where difficulties already exist in satisfying current requirements.  The evolution of these testing areas will include a significant shift towards molecular biology.  Testing for GMO, which is also molecular biology based, is also anticipated to increase in the medium term.  

It is anticipated that the demand for tests in the variety evaluation, feedingstuff and fertiliser analysis areas will remain static.  Testing of the sugar beet crop will be discontinued but it may be replaced other crops as tillage farmers seek to diversify into other production areas.  

The general trend towards more technically demanding tests will have ramifications for the qualifications of staff involved in laboratory testing.  As testing becomes more sophisticated, it will become necessary to have more staff with broader range of specialist qualifications.  Increasing the range and sophistication of staff expertise will be crucial in developing a world-class service available to DAF.

4.3
Other factors affecting costs and staffing resources
The resources in terms of costs and staff which DAF must dedicate to satisfying its laboratory requirements will be influenced by a number of other factors.  These include the new DAF laboratories at Backweston, the Bearing Point Report and the role of molecular biology, as already mentioned, and also the following:

· Laboratory Accreditation;

· Review of Department Policy on Feedingstuff Controls;

· EU Enlargement;

· Research;

· Afforestation and the maturation of the Forest Estate;

· Wood Packaging and

· WTO requirement to scientifically justify any trade restrictions.

5. Current And Future Direction For Resource Allocation

5.1
At present, a significant proportion of required tests are either done under conditions that undermine DAF’s confidence in this service or are not done.  In addition DAF has no structure in place which would allow it to fully satisfy its future testing requirements especially in terms of the volume of testing required and the technically advanced techniques which are now becoming the norm. 
5.2
Comparison was drawn between the means by which DAF meets its laboratory requirements and the Agriculture Ministries of Denmark, England, Northern Ireland and Scotland.

Each jurisdiction has a laboratory testing service for official purposes which provides, as far as possible, all the Agriculture Ministry’s testing needs.  Occasional services may be deliberately out-sourced, as a result of government policy, to encourage competition within the sector. 

All services seek to employ advanced technologies to support their laboratory testing function and many have an active research programmes. 

Support staff are shared between different disciplines in order to minimise staff costs and maximise flexibility. 

The relationship between the laboratory testing service and their respective Ministries vary between jurisdictions.  In some cases the laboratories are autonomous where as others are an integral part of the Ministry.  In all cases, however, their relationship and the scope of responsibility are clearly defined.  Specialised laboratory personnel provide consultancy services to the Ministry and act on the Ministry’s behalf where appropriate at EU and international negotiations.  

5.3
The following is a summary of the current and expected direction for tests covered by the scope of the Review:

5.3.1 Nematology
DAF out-sources its nematology requirement to Teagasc and the Dutch PPS.  The service provided by Teagasc has not met the needs of DAF in recent years.  However, Teagasc have recently invested significantly in its nematology service in order to address DAF’s concerns.  The nematology service provided by the Dutch PPS to FS is highly rated but, the necessity to send samples over seas for analysis raises confidentiality and chain of evidence issues.  Options available to DAF include: retain the current service but with additional supervision; Out-source the service which would entail additional costs; provide a testing service in-house which would require significant infra-structural investment. 

5.3.2 Mycology
DAF has a strong requirement for mycology.  It has expertise in this area through the HPH laboratory and the STS.  The service provided by DAF is however disjointed and therefore inefficient.  In addition only 60% of DAF’s needs in this area are being satisfied.  DAF could out-source this service.  However, it would result in the expertise and facilities possessed by DAF becoming underutilised.  DAF could alternatively seek to improve its own service, through re-organisation and fully utilising the facilities available to it at Backweston.  

5.3.3 Entomology
DAF currently relies on consultant entomologists to provide its entomology service.  Skills in this area are becoming increasingly scarce.  DAF is concerned that this service is not permanent and by international comparison the sample numbers requiring testing justify retention of a full-time entomologist to provide DAF’s service.  DAF could try to out-source this service to Teagasc but that organisation do not in the opinion of the reviewers have the resources available for this service at the moment.  DAF could alternatively provide its own in-house entomology service at the Backweston Laboratory Complex

5.3.4 Bacteriology
DAF currently obtains its bacteriology service from the State Laboratory.  DAF is satisfied with this service but is aware that with current resources it has reached the limit of its capacity.  This is of particular concern in the likely event of a serious bacteriological disease out-break.  DAF do not propose to alter its arrangement with the State Laboratory in the short to medium term. There is an option for a integrated approach to bacteriology testing whereby the State Laboratory and DAF laboratories would co-operate in terms of the provision of some bacteriology services and crisis management. 

5.3.5 Virology
DAF’s virus testing programme is based at the Potato Laboratory, Raphoe, which provides an efficient and cost effective service but for potatoes only.  Although DAF is happy with this service, it is concerned about the lack of qualified supervisory staff for the virology service and the large gaps in service which exist for horticultural plants.  Although not explicitly stated in the Bearing Point Report, aspects of the work done at the Potato Laboratory would come under the control of the Head of Agricultural Laboratories position proposed in that report.  In this regard, technical responsibility for virus testing could be assigned to a qualified pathologist based at Backweston.  Potato Laboratory could maintain existing virus testing at Raphoe and virus testing service could be expanded under the qualified pathologist at Backweston, to include other viruses affecting horticultural crops.

5.3.6 Molecular Biology
DAF currently has a minimal involvement in molecular biology, although in the broader area of plant science, molecular biology has assumed a central role in both the provision of laboratory services and in research.  Internationally, it is the norm for laboratories involved in biological testing to have a molecular biology service.  DAF currently require molecular biology based tests for GMO testing.  These tests are provided by the State Laboratory and a private laboratory.  Although both these services are considered satisfactory, DAF recognises the fact that molecular biology is an essential component of providing a laboratory service into the future and of enhancing its own laboratory testing and research function; a theme central to the Bearing Point Report.  In addition, in the event that GMO tests are done on seed for export, these tests would need to be done at the STS using the International Seed Testing Association (ISTA) method.  DAF could continue to out-source its entire molecular biology service needs but this would limit the possibilities for the exploitation of its Backweston laboratory facility.  Alternatively, DAF could provide its own in-house molecular biology service but it recognises that the demands placed on this service were it to assume full responsibility in this area would create significant difficulties in the short to medium term in maintaining a testing service, especially for GMO.  

5.3.7 Seed Testing
DAF provides a seed testing service which is considered good.  It is accredited to ISTA which ensures its international credibility.  Cost recovery at the STS accounts for only 13% of expenditure.  The list cost of sample analysis is far below that charged by equivalent seed testing stations.  International comparison has also revealed that the sample through put at the STS is much lower than other seed testing stations.  Unlike other seed testing stations, the STS is a distinct unit rather than being integrated into a larger testing structure.  Opportunities for cost savings in terms of staff redeployment at times of less need are therefore limited.  DAF could address this issue by combining the STS with its other laboratory functions, which would allow for greater staff flexibility.  

5.3.8 Feedingstuff Microscopy
Feedingstuff microscopy is provided by the DAF Microscopy Laboratory and the Irish Equine Centre(IEC).  The IEC provides the majority of the service and is accredited for this test.  The service is highly specialised but relies on basic technology and is very time consuming.  It is not envisaged, in the long term, that expertise in the techniques used could easily be transferred to other work areas.  Analysis of the cost of providing this service at both laboratories has revealed that the IEC service is more cost effective.  The number of samples collected for testing were reduced by half in 2006.  Therefore only one laboratory is now required to provide this service.  DAF could assume full responsibility for providing this service but it would require the recruitment of additional personnel, while at the same time occupying laboratory space which could be better used providing  services for which a greater deficiencies exists.  The IEC could provide the entire feedingstuff microscopy service at a significant saving to DAF.  However in-house expertise in this area would be diminished.
5.3.9 Feedingstuff Analysis
DAF out-sources a large number of tests on feedingstuffs mostly to the State Laboratory.  The State Laboratory is the designated laboratory for feedingstuffs analysis and has been found to provide a good service.  

5.3.10 Fertiliser analysis
DAF out-sources its entire fertiliser analysis requirements to the State Laboratory and is content with the service provided.  

5.3.11 Yield and quality evaluation of crop varieties

DAF require a range of yield and quality related tests.  These tests are generally low-tech, time sensitive, seasonal and integrated completely into the wider variety evaluation programme.  The vast majority of analyses are performed in-house by staff who at other times of the year are engaged in the field work element of the programme.  With the exception of some minor elements of laboratory testing (mycology), DAF is satisfied with the quality of the service.  In addition because of the factors mentioned above, the separation of the laboratory from the field evaluation with the intention to out-source these tests for example would not be practical.

5.3.12 Contaminants of Agricultural Produce
The State Laboratory currently carries-out the laboratory work for certain contaminants, namely nitrate levels in lettuce and spinach, under legislation controlled by the Department of Health and Children.  No change in this service is currently required.  In the event that other non-pesticide contaminants, for example heavy metals, are to be monitored or other crops species evaluated, a more comprehensive service would be required necessitating a review of the laboratory arrangements.  

5.3.13 Timber Technology

This is a highly specialised service, which relies upon individuals with an intimate knowledge of the physical appearance of different wood types.  Although the dangers inherent in ‘sole traders’ mean that DAF is concerned for the longevity of this service, the small number of samples concerned and the specialisation required suggest that no alternative approach is forthcoming.  The role of molecular biology in providing this service may be considered in the future.

6. Summary of Recommendations

6.1 Having regard to the drivers for change referred to at Section 2 (Justification for the Review), any alternative organisational or policy approach should aim to:

(i)
Make available to DAF those tests which are currently unavailable;

(ii)
Bring all tests being carried-out by or on behalf of DAF up to a rating of ‘Good’;

(iii)
Examine ways in which DAF’s laboratories can be used to address (i) and (ii) above;

(iv)
Examine ways of creating a ‘critical mass’ of activity at DAF laboratories which will allow for the development of laboratory expertise and

(v)
Develop a research culture at DAF laboratories.

6.2 The Review proposes 14 recommendations which are summarised as follows;

(i)
Organisational Change  
It is recommend that there would be a Central Plant Laboratory (CPL) which should comprise a Seed Unit and Plant Unit 

(ii) Backweston Complex and the CPL

The CPL at Backweston should provide a testing service for general seed testing, feedingstuff microscopy and seed mycology, as well as new areas including entomology, general mycology, virology and molecular biology as follows;

a. Entomology
DAF should employ an entomologist to be located at Backweston with the requirement that they provide an entomology service to the HPH and FS Divisions and engage in research.

b. Mycology
All mycology testing for HPH, SC and FS should be relocated to Backweston.  

c. Virology
It is recommended that this service be provided at the Potato Laboratory, Raphoe with technical responsibility assigned to the pathologist based at the CPL.

d. Molecular biology
It is recommended that a specialist qualified in molecular biology techniques should be employed to provide molecular support to other services based at Backweston.
(iii)
Charges


a. DAF should review the fee charging policy in all Divisions addressed by this Review. 

b. It is recommended that charges for seed testing and mycology be increased.  

c. Full cost recovery is recommended for tests done for commercial purposes.

(iv)
Forest Service
All of FS’ requirements for laboratory testing, which are currently met through out-sourcing, should be done at the DAF Laboratories at Backweston, with the exception of timber technology and nematology (subject to review).  

(v)
Nematology
It is recommended that Teagasc provide this service, but a service level agreement should be agreed between DAF and Teagasc. 

(vi)
Bacteriology
The State Laboratory is best positioned to provide this service.  However, contingency plans should be established between the CPL, HPH Division and State Laboratory in case of significant bacterial disease out breaks.

(vii)
GMO Testing

The State Laboratory to continue in its role of providing GMO testing facilities to DAF in the medium term and DAF enters into discussions with the State Laboratory on long term arrangements.

(viii)
Feedingstuff analysis/Fertiliser analysis
Feedingstuff and fertiliser analysis, excluding microscopy, should continue to be provided by the State Laboratory.

(ix)
Feedingstuff Microscopy
It is recommended that FFGPP's routine requirement for feedingstuff microscopy be out-sourced on a tender basis.  In order to retain expertise in this area, Veterinary Divisions requirement for microscopy should be done by the CPL. 

(x)
Yield and Quality Testing of Crop Varieties
 

Yield and quality testing of crop varieties should remain unchanged with the exception of seed testing and mycology tests, which should be done at the CPL.  

Specialised quality tests, such as the baking quality tests on wheat, currently carried-out by outside agencies, should continue to be outsourced in the short term, but this should be reviewed after significant developments in DAF’s laboratory testing capabilities have taken place.

(xi)
Contaminants of Agricultural Produce


It is recommended that the State Laboratory remain the service provider.  

(xii)
Research

DAF laboratories should adopt a pro-active approach to collaborative research.

(xiii)
Staff Resources


To implement these recommendations, an additional two specialised staff (entomology and molecular biology) should be assigned to the CPL and a current member of the Agricultural Inspectorate should be redeployed to take charge of pathology (mycology and virology).  

A minimum of one support staff should be assigned to each expert .  The support staff posts should be filled using existing CPL posts.  

An Agriculture Inspector should also be assigned to the Plant Unit in a supervisory capacity.

The recommendations on staff resources are the minimum requirement at this time and should be kept under review taking into account technical developments and the expansion of research involvement with a view to achieving maximum utilisation of facilities.

DFA has to give cognisance to the need to ensure there are acceptable career development opportunities for specialist staff which values and encourages their skills.

(xiv)
Service Level Agreements
All services provided either in-house or by out-sourcing should be based on service level agreements between the client and the service provider. 

7. 
Cost Implications of the Recommendations

7.1
Extra costs would be associated with the:

· Recruitment of two specialist staff;

· Creation of one supervisory post and 

· Additional laboratory testing at Backweston.

7.2
Savings would be achieved by:

· Combining DAF’s existing services into a single unit which would allow for greater staff flexibility and efficiency;

· Out-sourcing peripheral services especially in situations where there is no strategic technological benefit in retaining the services in the long-term and
· Increasing some existing charges to bring them into line with the international norm.

7.3
The total extra cost to DAF related to implementing the recommendations is estimated at €150,000 annually. 
8.
 Potential Future Performance Indicators and Monitoring 
The Statement of Strategy 2005-07 lists performance indicators which must be applied to all of DAF’s control activities, including laboratory testing.  In the light of weaknesses detected in the current testing service, and in response to the recognised importance of new technologies in servicing DAF’s testing needs, a list of additional key performance indicators are presented in the report.

Section 1
INTRODUCTION

1.1 BACKGROUND TO THE EXPENDITURE REVIEW PROCESS
The Expenditure Review Initiative is a component of the Strategic Management Initiative.  The objective of the process is to systematically evaluate what is being achieved by Exchequer spending in a specific area, and, where necessary, propose changes which will improve the effectiveness of that outlay.
1.2 METHODOLOGY
The areas to be subjected to an Expenditure Review are selected by the Management Advisory Committee of Department of Agriculture and Food 
(DAF).  The laboratory  testing requirements of DAF for Plant Health, Feedingstuffs, Fertilisers, Forestry and Crops was chosen for investigation in 2005.
The Review was overseen by a Steering Committee composed of:

David Beehan (Chair), Jarlath Coleman, Noel Foley, Michael Hickey, Nicholas McGill, Gabriel Roe, Dermot A Ryan and Mark Winkelmann (until June 2005).
The Review was compiled by : James Choiseul (Chair), John Claffey, John Downey, Richard Hackett, Liam Hyde and Tom McDonald.
1.2.1

The Steering Committee met on four occasions between May 2005 and August 2006.  
The Review Group met on eight occasions during the same period.  Meetings were held with representatives on Teagasc on two occasions and with the State Laboratory on two (further meeting proposed) occasions.  Visits were made to the Central Science Laboratory, York and the Danish Plant Health Directorate, Copenhagen.

1.2.2 The Review was evaluated by Dr. Richard Boyle of the Institute for Public Administration, and suggested amendments made by Dr. Boyle were incorporated into the document. 

1.2.3 A list of abbreviations is given in APPENDIX V of this document.

1.3 DRIVERS FOR CHANGE
There are a number drivers for change which resulted in the inclusion of the laboratory requirements of DAF in the Expenditure Review programme.  
1.3.1 Gaps in Service
The current means through which DAF meets its laboratory requirements has invariably resulted in significant gaps in the services provided.  A skills deficit in specialised scientific disciplines has further contributed to the difficulty encountered in servicing some areas.  In addition, the evolution of legislative controls in the EU has resulted in a slow but steady increase in the laboratory testing requirements demanded of Member States.  

The Expenditure Review is useful in evaluating such gaps in services and establishing whether these services are legitimately required and if so, how best they can be incorporated into an integrated laboratory structure.
1.3.2
Out-sourcing

For a significant number of tests, DAF relies on a network of public and private organisations and consultants to meet its testing requirements.  Traditionally, out-sourcing, especially for low volume tests, relied upon staff in research institutions or universities which were closely linked with DAF.  In recent years however DAF has encountered some difficulties in out-sourcing routine testing to such organisations.  Out-sourcing to private laboratories has also been limited by the understandable unwillingness of businesses to engage in low volume, low value work.  Out-sourcing, where successful, is also prone to criticism where DAF is unable to ensure chain of custody.  In the case of consultancy services, these do not have institutional support and are therefore vulnerable to being discontinued at short notice.  
It is therefore considered desirable that DAF perform its own analysis where possible.  The Expenditure Review presents a forum for these legitimate concerns about out-sourcing to be highlighted and remedies proposed.
1.3.3
New Legislation

The Hygiene Package includes Regulation 178/2002/EC (laying down the general principles and requirements of food law, establishing the European Food Safety Authority and laying down procedures in matters of food safety ) and 882/2004/EC (Official Feed and Food Controls) and Council Regulation (EC) No. 183/2005 (laying down requirements for feed hygiene).  These pieces of legislation specify procedures for matters with direct and indirect impact on food safety, including the requirement for laboratory accreditation
1.3.4 Development of a DAF laboratory at Backweston
In 2000, the Government decided to relocate the majority of DAF’s laboratory facilities to one site at Backweston, Co. Kildare.  The opening of the Backweston complex in 2005 was the most significant event in DAF’s scientific development since the establishment of Teagasc.  It involved a considerable investment in facilities and equipment and is the largest science laboratory within the State.  It is envisaged that the new facility should be capable of meeting most of DAF’s future laboratory requirements.  This goal however cannot be achieved without an examination of existing resources in order to exploit the new facility to maximum effect.  It is in this context that an Expenditure Review of DAF’s laboratory requirements is appropriate and timely.
1.3.5 The Bearing Point Report

In 2004, the consultancy firm Bearing Point was commissioned to review the organisational structure and management framework of all DAF’s laboratories and to make recommendations which would promote the most efficient and effective operation of these (see Section 5.5.2).  The proposed reorganisation of the laboratory structure will not improve the service being provided to DAF without an in-depth examination of the laboratory services required by DAF now and in the future.  It is the purpose of this Expenditure Review to provide this examination and to set out the resources which DAF must commit to the new laboratory structure in order to realise its potential benefits.
1.3.6 New Technology

The role of new technology, in particular molecular biology, in laboratory testing and research cannot be understated.  The resource saving potential of such techniques have been widely recognised.  Many tests now rely exclusively on molecular biology and it is likely that this trend will hasten in the future.  It is important therefore for testing laboratories to have access to such technology.

1.3.7 Research

The new DAF Agricultural and Veterinary Laboratories at Backweston will operate as science based centers and should be integrated into the national research infrastructure which includes participation in collaborative research.  Research has been identified by the Government as a key factor in maintaining the prosperity of the Irish economy.  At present research in the plant and crop areas is confined to Teagasc and a small number of third-level institutions.  DAF now has at its disposal the facilities necessary to pursue a research programme in collaboration with the current research institutions.  Research is furthermore an essential component of maintaining a vibrant laboratory support service and developing the skills and expertise necessary to meet future challenges.
As the Expenditure Review focuses on improving the return on Exchequer expenditure, the need to encourage research in the context of overall Government policy should be central to this process.
1.4
SCOPE OF REVIEW
This Expenditure Review focuses on the laboratory testing requirements of Divisions within DAF which are involved in the crop, feedingstuff, fertiliser, forestry and plant health areas. These include:

· Crop Variety Evaluation Division (CVE)

· Feedingstuffs, Fertilisers, Grain, Pigs and Poultry Division (FFGPP)

· Forest Service (FS)

· Horticulture and Plant Health Division (HPH)

· Seed Certification Division (SC)
· Crop Production and Safety Division
Each of these Divisions has a significant requirement for laboratory testing.  Several of the Divisions are also providers of laboratory testing for its own or other Divisions or for commercial enterprises.
The Review was limited to the expenditure which was incurred as a direct result of laboratory testing and did not include the cost of taking or delivering samples.  
1.5
TERMS OF REFERENCE

The Review Group proposed Terms of Reference to the Steering Committee which were subsequently approved by the Department of Finance.  These Terms of Reference, which were closely based on Department of Finance Expenditure Review Guidance Notes , were as follows:

1. Identify the objectives of the laboratory testing requirements of DAF for plant health, feedingstuffs, fertilisers, forestry and crops (hereafter referred to as “the programme”)

2. Examine the current validity of the objectives set out at 1. above and their compatibility with the overall strategy of DAF
3. Define the services required by the abovementioned programme

4. Examine the extent to which each of these diagnostic services has helped the programme achieve its objectives and comment on the effectiveness with which they have been achieved

5. Identify the level and trend of costs and staffing resources associated with the programme and comment on the efficiency with which it has achieved its objectives

6. Evaluate the degree to which the objectives warrant the allocation of public funding on a current and ongoing basis and examine scope for alternative policy or organisational approaches to achieving these objectives on a more efficient and/or effective basis (e.g. through international comparison.)

7. Specify potential future performance indicators that might be used to better monitor the performance of the programme

8. Set out recommendations

Section 2
Objectives of the Laboratory Testing Requirements of DAF and their Validity
(Terms of Reference 1 and 2)

2.1 Economic importance and impact
The agri-food industry is estimated to account for 9.4% (GVA) of the Irish economy in 2005.  The economic impact of agriculture, however, extends far beyond narrowly defined production statistics and encompasses areas which are crucial to many aspects of the wider economy and society in general.  These include; maintaining consumer confidence in the safety of Irish food, ensuring the viability of the rural economy, protecting Ireland’s ecological heritage and presenting Ireland as an attractive destination for tourism.  In addition, maintaining the prosperity enjoyed by Ireland will depend substantially on our ability to be innovative and scientifically progressive.  Areas such as plant health and variety evaluation which provide a focus for such innovation, through their requirement for laboratory testing will therefore economically benefit the entire economy.
2.2 Mission and Objectives of DAF
The overall mission and goals of DAF are given in the Statement of Strategy 2005-07.  This document is compiled by the Minister and her officials and approved by Government.  
The mission of DAF is “To lead the sustainable development of a competitive, consumer-focused agri-food sector and to contribute to a vibrant rural economy and society”.  This mission is realised by the Divisions addressed by this Review, through ensuring the highest standards of food safety, protecting agriculture from the economically damaging effects of non-indigenous plant pests and diseases and by determining which varieties are most suitable to Irish conditions. 

Each goal in the Statement of Strategy is accompanied by Strategic Actions which indicate how each goal is to be achieved.  Each Strategic Action is in turn accompanied by Performance Indicators which give guidance as to how, and the extent to which, the achievement of the Strategic Actions will be measured.  The important role of an efficient laboratory service is key to the ability of each Division to achieve its targets.
2.3
Objectives of Laboratory Testing
The objectives of the laboratory testing requirements of DAF may be defined in relation to a number of different criteria.  The objectives take into account the goals of the different Divisions but also the corporate goals of DAF.  Given the nature of the Expenditure Review process it would be wrong to define its objectives simply in relation to existing Departmental policy statements.  Furthermore, to allow for analysis of objectives against DAF’s overall strategy, the objectives must reflect the day-to-day concerns of the Divisions which are involved in laboratory testing.

The Steering Committee has therefore defined the objectives of DAF in relation to laboratory testing as follows:
· Objective 1.
To enforce national and EU legislation;

· Objective 2.
To provide expert opinion;

· Objective 3.
To foster confidence in the activities of DAF and

· Objective 4.
To integrate DAF facilities and resources into the national research infrastructure.

2.3.1
Objective 1.
To enforce national and EU legislation
Activities of all the Divisions which are the subject of this Review are based on national or EU legislation.  The regulatory activities of the Divisions are generally achievable through direct examination of goods or crops by qualified and experienced personnel.  However in the case of some regulations, examinations are only valid or possible if done in a dedicated laboratory.
Numerous Strategic Actions, which are contained within the Business Plans of the Divisions relate to the enforcement of national or EU legislation.  As such, they require the support of laboratory testing in order to be accomplished and this is reflected in the action stated by each Division to achieve these objectives.

The strategic actions in question include: 
· Strategic Action 1.6 (Operate necessary schemes and legislative controls to ensure primary inputs to agriculture meet statutory requirements);
· Strategic Action 
· 2.1 (Maintain and develop effective food safety monitoring, inspection and control programmes etc);

· Strategic Action 2.8 (Provision of an efficient laboratory service for surveillance, diagnosis, research and control purposes);
· Strategic Action 2.9 (Operate and efficient and effective plant health service including the implementation of the Plant Health Annual Inspection Plan);
· Strategic Action 2.10 (Maintain health of National Forest Estate) and

· Strategic Action 3.6 (Implement measures specifically supporting environmentally friendly farming, conservation and bio-diversity).
2.3.2
Objective 2.
To provide expert opinion
DAF requires expertise in a number of areas in order to ensure that the actions it may wish to take are based on scientifically sound and verifiable data.  Expert opinion is also essential in formulating schemes and policies within DAF and in anticipating future challenges through mechanisms such as Risk Analysis.  In the case of several areas within DAF’s remit, there are limited sources of outside expert opinion within the State and seeking expert opinion outside the State may be inappropriate.  DAF therefore requires laboratories, which possess experience in particular areas of work, and can provide a consultation service.

The role of DAF staff in the formulation of national and international policy, and carrying out certain of these policies, is contained within;

· Strategic Action 1.1 (Actively promote and defend the interests of the agri-food sector at EU level);

· Strategic Action 1.2 (Promote the interests of the agri-food sector and other international policy objectives at WTO etc); 
· Strategic Action 1.4 (Develop national policies and programmes that promote and underpin the competitiveness, efficiency, quality assurance and development of the agri-food sector) and 
· Strategic Action 2.2 (Participate in and influence the development of new food safety, animal and plant health legislation).  
In order for DAF to be effective in pursuing these actions, it is essential that it has access to expert knowledge in the areas of its competence.  Frequently such knowledge is highly specialised and technical and can only be developed through close involvement with laboratory testing. 
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2.3.3
Objective 3.
To foster confidence in the activities of DAF
DAF is directly involved with agricultural enterprises on a daily basis and may take action such as impounding material, destroying plants or downgrading the commercial value of a crop in order to protect the wider agricultural economy.  The availability of a laboratory diagnostic and detection service is crucial in deciding what action needs to be taken.  Having laboratories available to perform analysis is therefore an essential element in fostering confidence in the decisions taken by DAF.  Laboratories should also play a lead role in staff training especially in the case of field staff involved in survey and surveillance work.

One of the goals of the Government’s modernisation agenda is to make the activities of Government Departments more consumer focused.  This is reflected in the Business Plans of the Divisions which are involved in this Review and include;
· Strategic Action 2.9 (Operate and efficient and effective plant health service including the implementation of the Plant Health Annual Inspection Plan);
· Strategic Action 5.7 (Provide an enhanced quality service to the internal and external customer) and 

· Strategic Action 5.8 (Continue the development of internal and external communications to improve awareness of activities and schemes carried-out by DAF).  

The end purpose of these Strategic Actions is to increase confidence in the activities of DAF.
2.3.4
Objective 4.
To integrate DAF facilities and resources into the national 
                                     research infrastructure
The ‘state-of-the-art’ facilities available at Backweston, the highly specialised staff available to DAF and its strong links with the agri-food sector means that DAF occupies a key position in the science sector in Ireland.  However, these resources would not achieve their full potential if exclusively used for the provision of a laboratory testing service only.  It is an essential component of any science based organisation that research be facilitated and encouraged in order to broaden its knowledge base, to attract and retain talented staff and ultimately allow the organisation to do its job better.  It is only through using these resources to engage in relevant research that DAF can have at its disposal a world class science centre.
DAF has recognised the importance of research in:

· Strategic Action 1.5 (Support market orientation, productivity and innovation in agriculture, forestry and food);

· Strategic Action 2.2 (Participate in and influence the development of new food safety, animal and plant health legislation);
· Strategic Action 2.8 (Provision of an efficient laboratory service for surveillance, diagnosis, research and control purposes);

· Strategic Action 2.9 (Operate and efficient and effective plant health service including the implementation of the Plant Health Annual Inspection Plan) and

· Strategic Action 2.10 (Maintain health of National Forest Estate).
Section 3
Laboratory Services Required by DAF
(Terms of Reference No. 3)
3.1 General Laboratory Requirements
The laboratory requirements that are the subject of this Review are part of the work of the Divisions involved in testing plant material, feedingstuffs and fertilisers.  

· CVE Division is responsible for the evaluation of cereal, forage, herbage, oilseed rape and potato varieties under Irish farming conditions.  

· FFGPP Division, among other functions, has responsibility for monitoring the quality and safety of feedingstuffs and the quality of fertilisers.  

· FS is responsible for maintaining Ireland’s favourable forest pest and disease free status by preventing the introduction and establishment of potentially harmful forest pests and diseases.  
· HPH Division has responsibility for maintaining Ireland’s relative disease-free status by preventing the entry and/or establishment of non-indigenous quarantine organisms, and by ensuring that those quarantine organisms already present are either eradicated or contained.
· SC Division has responsibility for ensuring the health of seed crops included in National Certification Schemes and for regulating the growing of genetically modified (GMO) crops.

·  

These functions are performed in support of EU (Appendix I) and national legislation.  The tests which are required by individual Divisions under this legislation are listed in Appendix II.

3.2 Specialised Laboratory Tests
Specialised laboratory tests are required across thirteen areas, as follows:

· Nematology;

· Entomology;

· Mycology;

· Bacteriology

· Virology;

· Molecular biology;

· Seed testing;

· Quality testing of crop varieties;

· Feedingstuff analysis;

· Feedingstuff microscopy;

· Fertiliser analysis;

· Contaminants of agricultural produce and

· Timber technology.

3.2.1
Nematology

SC Division has the greatest requirement for nematology testing while HPH and FS Division also require access to this service.  
It is obligatory, under Council Directive 2000/29/EC that all fields which are to be used for seed potato production are tested and found free of the potato cyst nematode (PCN) species Globodera pallida and G. rostochiensis (see Appendix II, Table 5).  Testing for PCN represents one of the largest and most labour intensive testing services required by DAF.

HPH Division require laboratory testing service for a range of nematodes which occur on plant and plant products in accordance with Council Directives 2000/29/EC and 92/34/EEC (e.g. Ditylenchus destructor, D. dipsaci (stem and bulb eelworm) Meloidogyne chitwoodi, M. fallax and virus vector nematodes) (see Appendix II, Table 4).    

FS has a significant requirement for nematology testing (see Appendix II, Table 6).  Under Commission Decision 2006/133/EC, FS is required to carry-out a national survey for pine wood nematode (PWN) Bursaphelenchus xylophilus, the causal agent of pine wilt disease.  FS has ongoing requirements for the testing for the presence of PWN in wood and wood packing.

3.2.2
Entomology

There are a relatively small number of arthropod pests for which a diagnostic service is required by HPH Division under Council Directive 2000/29/EC.  While the number of tests required is also limited, there is a significant requirement for these tests to be performed quickly and at short notice.  The main organisms of current concern are Bemisia tabaci, Diabrotica virgifera, Liriomyza bryoniae, L. huidobrensis, L. trifolii and Thrips palmi (see Appendix II, Table 4).    

There is also a requirement for the rapid identification of arthropod species which are found during routine plant health import inspections.  As many of these organisms are found on perishable produce, the entomological service must be easily accessible from the main points of entry into the State for plant and plant products (i.e. Dublin port and airport).  This requirement is likely to increase in the future as trade increases.  
A (non-quarantine) forest pest diagnostic service is provided by FS in support of forest growers.  Ireland has Protected Zone status for the following forest insect species; Cephalcia lariciphila, Dendroctonus micans, Ips amitinus, I. cembrae, I. duplicatus, I. sexdentatus, I. typographus and Gilpinia hercyniae (see Appendix II, Table 6).  In order to retain this favourable status under Commission Directive 92/70/EEC, annual surveys must be carried-out. 

Wood and wood packaging, which can be associated with the transport of any commodity, is regarded as the pathway through which there is the greatest potential  risk of introduction of a harmful forest pest or disease. FS requires a rapid, accessible diagnostic service within easy distance of the main points of entry into the State.
3.2.3
Mycology

Testing requirements for diseases of plant and plant products are based on Council Directive 2000/29/EC, Council Directive 92/34/EEC (Phytophthora cactorum), Commission Decision 2002/757/EC (P. ramorum) and bilateral DAF-USDA agreements for pre-export inspection of plant material destined for the USA.  There are a wide range of fungi which are of concern to HPH Division (see Appendix II, Table 4) while new fungal diseases on horticultural species are continually being identified.  Once a new disease threat is recognised, Member States are usually required to conduct national surveys to ascertain the distribution of the disease.  For example, the disease currently causing most concern is sudden oak death, caused by P. ramorum.  
In order to retain Protected Zone status under Commission Directive 92/70 EEC, annual surveys must be carried-out by FS for the pathogens Gremmeniella abietina, Hypoxylon mammatum and Cryphonectria parasitica (see Appendix II, Table 6).  A (non-quarantine) forest disease diagnostic service is also provided by FS in support of forest growers and part of the on-going surveillance of forest health. 
Several EC Directives on wheat, barley etc., especially Council Directives 2002/54/EC and 66/402/EEC, require that seed health be optimised by Member States (see Appendix II, Table 5).  These tests are performed in association with other quality tests done at the STS and often using the same sample.

CVE Division are involved in evaluating the disease resistance of crop varieties which are being tested for their suitability to Irish conditions.  These evaluations require laboratory testing to detect disease infections which may not be visible in the field and to distinguish between different pathogen types.

3.2.4
Bacteriology

A bacteriology service is required by HPH and SC Divisions to fulfil their obligations under EU Council Directives 2000/29/EC and 98/57/EC.  Although tests are only required for a small number of species, they include three extremely serious diseases which affect rosaceous and solanaceous crops (see Appendix II, Table 4 and 5).

Erwinia amylovora, which causes fire blight disease of rosaceous plants, would have very serious consequences for the nursery stock industry should it become established here.  Ireland currently possesses Protected Zone status for E. amylovora although the disease is found each year on a small number of plants, especially in the Dublin and Cork city regions.  Ireland has retained its Protected Zone status as a result of mandatory annual surveys of susceptible species which has shown that the disease situation has not deteriorated.

Clavibacter michiganensis ssp. sepedonicus and Ralstonia solanacearum are responsible for the potato diseases ring rot and brown rot, respectively. Both diseases are economically very important.  Ireland is one of the few countries in Europe which has remained free of both diseases.  EU Directives on the control of these diseases require that annual surveys are done for the causal organisms.  The detection of brown rot in one crop in Wales in 2003 resulted in an extensive and costly effort by the UK Department of the Environment, Farming and Rural Development (DEFRA) to eradicate the out-break. It is likely that, if either of these diseases became established in Ireland, it would cause substantial crop loss and damage the seed potato industry.

3.2.5
Virology

The virology requirements of HPH Division are set down in Commission Directive 2000/29/EC, Commission Decision 2003/64/EC, Council Directive 92/34/EEC and in accordance with DAF-USDA bilateral agreements.  HPH Division require a diagnostic service for viruses affecting a wide range of plant species but not in significant numbers (see Appendix II, Table 4).  The most important virus test is for beet necrotic yellow vein furovirus (BNYVV), which causes rhizomania disease of beet.  
Under Council Directive 92/34/EEC, virus tests for fruit certification schemes are mandatory, but at present these are not available to HPH Division.  
SC Division must ensure that potatoes entered into the Seed Certification Scheme do not exceed minimum threshold levels for a selection of potato viruses (Council Directive 2002/56/EC) (see Appendix II, Table 5).  This involves the inspection of crops in the field for virus symptoms and where these are noted, their confirmation through laboratory analysis.  Using the enzyme-linked immuno-sorbent assay (ELISA) method, it is possible to analyse individual leaf samples for all the common potato viruses at once, which ensures that results can be obtained rapidly.  In addition to the common potato viruses, SC Division must also test for potato spindle tuber viroid (PSTV).  This is a non-indigenous organism and requires specialised quarantine testing facilities.  Tests for this disease are done for Ireland at the Scottish Agricultural Science Agency’s (SASA) facility in Edinburgh.

3.2.6
Molecular Biology
Molecular biology has become a valuable tool in the area of laboratory testing and is now used in a wide variety of areas including qualitative and quantitative GMO analysis (Regulation 1829/ 2003/EC), varietal differentiation and disease identification.  The Divisions included in this Review therefore have a strong requirement for this service as follows:
· CVE Division require qualitative test of maize and oilseed rape varieties to ensure that new varieties of these species have not been genetically modified;
· FFGPP Division quantitative checks of imported feed material to ensure compliance with EU regulations concerning the traceability and labelling of food and feed products produced from GMO;
· HPH Division require molecular biology techniques to provide confirmatory tests on quarantine pests and diseases and

· SC Division must ensure that seed lots are free from GMO, including adventitious contamination.  Commission Recommendation 2003/556/EC provides guidelines for the development of national strategies and best practices to ensure the co-existence of genetically modified crops with conventional and organic farming and SC Division will be responsible for implementing these guidelines in the event that GMO crops are grown in Ireland.

Details of the GMO testing requirements of DAF are given in Appendix II, Table 1a, 2, and 5).
A declaration of GMO status may be sought for inclusion on International Certificates accompanying seeds in trade.  Although this test is at present optional, it may become increasingly necessary with time.  These tests are only valid if performed by an International Seed Testing Association (ISTA) accredited laboratory.  At present, only the STS is accredited to this body though not for GMO testing.  


3.2.7
Seed Testing

CVE and SC Divisions, merchants and farmers have a requirement for the testing of seeds of various species to determine their quality.  
SC Division’s seed testing requirement is based on EU Council Directives 2002/54/EC (beet seeds), 66/402/EEC (cereals), 2002/55/EC (vegetable seeds). 
Tests include germination, purity and biochemical viability of cereal, grass, fodder crop, vegetable, tree and flower species seeds (see Appendix II, Table 5).  Where seeds, principally of cereal varieties, are intended for international trade, they must be tested in a laboratory accredited to ISTA.  ISTA accreditation is also required where International Phytosanitary Certificates for seed are to be issued.  
FFGPP Division also requires a testing service to determine the minimum quality criteria for cereals offered into intervention.  Prior to the small level of activity in this area in 2005, there had been no offers into intervention since 2001.
3.2.8
Quality Testing of Crop Varieties

For the purpose of obtaining improved varieties of agricultural crops for growing in Ireland, CVE Division carry-out field trials to determine the varieties suitable for cultivation, in accordance with the provisions of Commission Directive 2003/90/EC.  These improved varieties are entered onto Ireland’s ‘National Catalogue of Agricultural Plant Varieties’ in accordance with Council Directive 2002/53/EC.
Variety evaluation involves laboratory analyses in addition to field observations.  A wide range of tests are performed (see Appendix II, Table 1a and b).  The majority of these tests are done at CVE Division’s own laboratories at Backweston Farm, Kildalton, Moorepark, Raphoe and Athenry while additional analysis is provided by Teagasc, the STS and private laboratories.  CVE Division require chemical analysis of cereals, grasses, maize and oilseed rape to determine their quality.  The suitability of wheat varieties for bread making are also tested on behalf of CVE by Teagasc.  CVE also require that the fields in which trails are sown are tested for nutrient status.

3.2.9
Feedingstuff Analysis

FFGPP Division is responsible for implementing a body of EU legislation dealing with the composition of animal feedingstuffs.  The legislation which underpins the analysis of feedingstuffs includes: Council Directive 82/471/EEC (concerning certain products used in animal nutrition); Council Directive 79/373 (on the marketing of compound feedingstuffs); Council Directive 93/74/EEC (feedingstuffs intended for particular nutritional purposes); Council Decision 999/2001/EC (concerning protection measures with regard to TSEs and the feeding of animal protein); Regulation 1829/ 2003 on genetically modified food and feed, Council Directive 90/167/EEC (Medicated Feedingstuffs); European Communities (Animal By-products) Regulations 1774/2002 and Council Regulation (EC) No. 183/2005 (laying down requirements for feed hygiene).

This legislation necessitates the chemical analysis of feedingstuff samples for substances such as amino acids, antibiotics, vitamins, trace elements, dioxins etc. (see Appendix II, Table 2).  The State Laboratory is designated as the official testing laboratory for these tests.  It performs these analyses or where this is not possible, sub-contracts the analysis from third parties.  
3.2.10
Feedingstuff Microscopy

FFGPP Division is responsible for implementing legislation dealing with the control of feedingstuffs, including the presence of certain undesirable substances (Council Directive 2002/32/EC), the estimation and quantification of feed ingredients (Council Directive 2002/2/EC) and the presence of processed animal protein (PAP) (Council Regulation 999/2001/EC and Commission Regulation 1234/2003/EC).  Details of the laboratory requirements necessary to support this legislation are given in Appendix II, Table 2.  While the State Laboratory is the designated testing laboratory for feedingstuffs in Ireland and as such performs many of the tests required, it does not provide microscopic analysis of feedingstuffs.   This includes the analysis of feedingstuffs for PAP which involves the mandatory microscopic examination of the feed material by a feed microscopist (Commission Directive 2003/126/EC).  



3.2.11
Fertiliser Analysis

The testing requirements for fertilisers are based on Regulation (EC) No 2003/2003 of the European Parliament and of the Council relating to fertilisers and is the responsibility of FFGPP Division.  Their role is to sample and analyse fertilisers and ground limestone placed on the Irish market to ensure that they comply with national and EU legislation.  The types of analysis required are given in Appendix II, Table 3.  The testing procedures involve chemical analysis, moisture determination and size sieving.  





3.2.12
Contaminants of Agricultural Produce

DAF has responsibility, along with the Department of Health and Children, for enforcing the regulations dealing with the contamination of human food with certain materials including nitrates, some heavy metals and 3-MCPD.  These regulations are contained in SI 400 and 401 of 2001.  In this document, contaminants are only considered in so far as they relate to the scope of this Review e.g. heavy metals in feedingstuffs and nitrates in lettuce (see Appendix II, Table 4).


3.2.13
Timber Technology 

The phytosanitary requirements for the import of timber are dependent on the timber species concerned, its origin and the form of the product being imported under Council Directive 2000/29/EC. In addition, wood packaging is the most common form of packing used in general trade. It is expected that increasing trade including an ever increasing use of wood packing will result in an increasing need for timber identification and examination services (see Appendix II, Table 6).
Section 4
The Effectiveness of Current Laboratory Services
(Terms of Reference No. 4)

4.1 Evaluation of Laboratory Service 
DAF currently requires a total of 206 tests to fully satisfy its laboratory testing requirements.  However only 184 of these tests are currently available meaning that the gap in service, as detailed in Section 1.3.1, represents c. 10% of its current testing needs.  The remaining laboratory services availed of by DAF, as outlined in Section 3, are provided by a combination of DAF laboratories and a diverse collection of public and private organisations within Ireland and abroad.  

The effectiveness of the service provided to DAF was determined by requesting customer Divisions to indicate their satisfaction with the laboratory testing service received by them.  
Services were rated as:
· Good (completely satisfied with the service provided); 
· Acceptable (reasonably satisfied but some problems have been experienced – would look at possibility of change) or 
· Poor (dissatisfied with service and would recommend change).  
A rating achieved by each of the 206 tests required by DAF are given in Appendix II.
As the requirements of individual Divisions varied in terms of the quality of the services, a semi–quantitative approach was taken where by the Divisions were asked to explain their ratings using the standardised criteria given below.  The significance of these criteria to the work of the Divisions were assessed and weighted by the Divisions on a test by test basis.
Weakness in one or more of the following areas would cause a service not to achieve a Good rating :



· Timeliness-Unacceptable delays in samples being processed or results being issued;
· Flexibility-Service provider unable to alter the nature of the service to suit customer needs;
· Credibility- Qualifications of laboratory may be open to question;
· Accuracy- Results found to be below an acceptable accuracy limit;
· Accessibility- Laboratory location may conflict with requirements of test;
· 

· Chain of evidence-Custody or transfer of samples or results may be found lacking if subjected to legal scrutiny;
· Guaranteed service- Service unable to be guaranteed into the future;
· Inappropriate use of resources-Test wasteful of DAF resources.
For the purpose of examining the overall efficacy of the laboratory services availed of by DAF, the providers of these services have been divided into four groups ;

1. DAF operated laboratories
2. Other Government laboratories
3. Private laboratories or consultancy services within Ireland
4. Laboratories outside the State
4.2
DAF Operated Laboratories
4.2.1
Seed Testing Station (STS), Backweston, Co. Kildare
The STS provides three main services to DAF:
· General seed testing service, which consumes the majority of resources;

· Seed mycology testing service and 
· Feedingstuff microscopy service.  
It has an approved complement of 24 professional, clerical and technical staff comprising one Agricultural Inspector (AI), one Assistant Agricultural Inspector (AAI), one Senior Seed Analyst (SSA), four Higher Seed Analysts (HSA), 12 Seed Analysts (SA), three clerical staff and two Laboratory Attendants.  

4.2.1.1
 The STS provide a range of general seed tests for cereal, grass, tree and other species.  These tests include purity, germination, chemical tests for seed vigour, moisture content and 1000 seed weight (see Appendix II, Table 5).  All tests are done in accordance with the international seed testing rules established by ISTA.  

Satisfaction Rating-Good

4.2.1.2
 Tests provided as part of the seed mycology service comprise assessments of Fusarium spp. and Microdochium nivale on cereals, Dreschlera spp. and Ustilago nuda on barley and Ascochyta spp. on bean.  This service is provided by an AAI grade staff member.  However the provision of this service by an SA grade staff member, is the norm in seed testing stations and the current arrangement contributes to the relatively high cost of providing this service.

Satisfaction Rating-Acceptable
Reason- Inappropriate use of resources

4.2.1.3
A separate service is provided for the identification of PAP in animal feedingstuffs for FFGPP Division and Veterinary Inspectorate. Laboratory accreditation has been sought for this service.  Through participation in international ring tests, the STS has developed expertise in the identification and quantification of feedingstuff ingredients.  These tests are provided mainly by a HSA with significant involvement by an AAI.

Satisfaction Rating-Good

4.2.2
The Potato Laboratory, Tops, Raphoe 

The Potato Laboratory provides a potato virus testing and micro-propagation facility to DAF.  It has a staff of one AI, AAI, Supervisory Serological Assistant and SA.  The latter two staff members are directly involved in providing the potato virus testing service.  
The Potato Laboratory is located in a purpose built structure with adequate office accommodation.  Glasshouse and plastic tunnel facilities are located on the same site.





4.2.2.1
The virus testing service for the Potato Certification Scheme covers all relevant viruses with the exception of PSTV, which is out-sourced to SASA.  Although EU comparative trails have demonstrated that Irish seed potatoes are virologically of a high standard and the staff involved in virus testing are highly experienced, the lack of formal qualifications in virology at the laboratory may mean that the credibility of testing could be open to question.  

Satisfaction Rating-Acceptable

Reason-Credibility

4.2.3
HPH Laboratory, Backweston Farm, Leixlip

HPH Laboratory was established 2003 in order to provide a limited mycological diagnostic service for P. ramorum following Commission Decision 2002/757/EC which required a survey for the organism to be done.  A diagnosis service is also provided for Ciborinia camellia, Fusarium basal rot of daffodil bulbs and P. f. var. fragariae.
The HPH Laboratory service is provided by one AAI with expertise in plant pathology and one Temporary Staff Member.  

It has limited facilities, however, having been set-up as an interim solution to the problem posed by the mandatory EU survey requirement for P. ramorum.  Despite the high quality of service provided by HPH Laboratory, this facility is only a stop-gap measure until more permanent arrangements can be put in place
.  
Satisfaction Rating-Acceptable
Reason-Guaranteed Service

4.2.4
CVE Laboratories

The main CVE laboratory is located at Backweston Farm and at regional stations at Kildalton Agricultural College, Moorepark, Mellows College, Athenry and Tops Farm, Raphoe.  As the work of this Division is principally orientated towards field evaluation of crop varieties (cereals, forage maize, herbage, potato and oilseed rape), its laboratory testing mainly involves physical assessments such as hectolitre weight and dry matter content tests.  Both the Backweston and Moorepark facilities are equipped with near infra red spectrometers, which are used to perform moisture and protein assessments.  

Generally the services provided by CVE laboratory were rated as ‘Good’.  However the disease identification tests done for various crops were rated as ‘Poor’ due to a lack of laboratory based confirmatory analysis.  
Satisfaction Rating-Good (Overall)

Satisfaction Rating- Poor (Disease assessments)
Reason-Credibility

4.2.5
Central Veterinary Research Laboratory (CVRL)

The analysis of feedingstuffs for salmonella is undertaken at the CVRL, Backweston for FFGPP Division.

Satisfaction Rating- Good
4.3 Other Government Laboratories


4.3.1
The State Laboratory
The State Laboratory is designated as the official laboratory for feedingstuff analysis and it performs most of the FFGPP Division test requirements.  These tests include: proximate analysis; medicinal additives detection; mycotoxin detection and other undesirable substances (see Appendix II, Table 2).  This arrangement does not include analysis for PAP contamination, ingredient identification or quantification.  The State Laboratory also out-sources to other laboratories certain feedingstuff tests for which they do not possess sufficient resources.  Examples of these tests include amino acids and dioxins.  In 2004, analyses were out-sourced by the State Laboratory to Central Laboratories (Banbury, UK), Teagasc (Johnstown Castle), SAL (Manchester) and CSL (York).  The tests out-sourced to these organisations are given in Appendix II, Table 2.

Analyses on purity, % sugar and % starch are also provided by the State Laboratory under the Production / Export Refund arrangements.  The State Laboratory is, additionally, responsible for all fertiliser analysis (see Appendix II, Table 3). 
The State Laboratory provides a testing service for the detection and quantification of GMO to FFGPP and SC Divisions.  The quantification of GMO significantly increases the complexity of the analytical requirements for this test and therefore the technical competence of the testing laboratory.  As a consequence of this, the State Laboratory is a member of the European Network of GMO Laboratories (ENGL) who’s function is to contribute to the harmonisation and standardisation of sampling, detection and quantification methods.  The State Laboratory also participates in the USDA GIPSA proficiency testing scheme for GM seeds.  Laboratory accreditation has been achieved by the State Laboratory for this service.
The State Laboratory provides HPH Division with a routine bacteriology testing service.  An occasional service for the detection of angular leaf spot of strawberry was provided in the past.  

The services provided by the State Laboratory were generally rated as ‘Good’.  However the evaluators were concerned that the capacity of the Bacteriology service had reached its limit for the resources which were available to it.  Additionally, some concerns were also raised concerning the timeliness of the quantitative GMO and fertilizer testing service.



Satisfaction Rating-Good 






4.3.2
Teagasc

Teagasc provides a nematology and limited virology service to HPH Division.  Until recently it provided an entomology service but due to the retirement of specialist staff they have been unable to provide this service.  The nematology service is provided by one nematologist and one technician.  The virus testing service, which is limited to BNYVV, is provided by one plant pathologist.  Until 2004, Teagasc employed both an entomologist and nematologist.  They have been replaced by one staff member with responsibility for both disciplines and based at Oak Park Research Centre, Carlow.  

Teagasc provide SC Division with a nematology testing service.  They performed c. 9000 tests in 2004, but this number has been reduced to 3,500 for 2006, most of which was sub-contracted by Teagasc to DARDNI.

Teagasc provide CVE Division with an analysis service for aspects of variety evaluation at Oak Park, Johnstown Castle and at the Ashtown Food Research Centre, Dublin.  

Teagasc also are occasionally used by the Animal Feedingstuffs Section of the State Laboratory for out-sourcing analyses, for example, mercury analysis in 2004.

The nematology service provided by Teagasc was rated as ‘Poor’.  It has been found that there can be an excessive delay in the processing of samples, which in many cases mean that results are issued after the time for action had passed.
It should be noted however that Teagasc recognise that the quality of the nematology service they have provided in recent years has been unsatisfactory.  Teagasc state  that they are addressing this problem by investing in a new nematology laboratory and by recruiting and training a permanent nematologist to oversee this service.
Crop yield and quality tests provided for CVE Division by Teagasc were rated as ‘Good’.  However yield and quality tests done on grass varieties were rated as ‘Acceptable’ due to the inability of Teagasc to guarantee this service into the future.

Satisfaction Rating-

Good (Quality tests-general) 

Good (Virology-BNYVV)

Acceptable (Quality tests-grass) Reason-Guaranteed Service


Poor (Nematology)
Reason- Timeliness



















































4.4 Private laboratories AND THIRD-LEVEL INSTITUTIONS in Ireland
4.4.1
FBA Ltd, Cappoquin, Co. Waterford
FBA provides an analysis service for starch content of forage maize to CVE Division.  This service was rated as ‘Acceptable’ with problems being highlighted in the areas of timeliness and chain of evidence.

Satisfaction Rating-Acceptable
Reason-Timeliness/Chain of evidence

4.4.2
Galway-Mayo Institute of Technology (GMIT), Galway


The forest grower pathology and entomology service is provided to FS by GMIT. Its main function is to provide FS with a (non-quarantine) forest pest and disease diagnostic service for forest growers.

This service is secured by competitive tender, which has had a significant impact on reducing costs incurred per sample heretofore. GMIT is in its second year of work with FS.  Overall FS is satisfied with the service provided.  
Satisfaction Rating-Good


4.4.3
Identigen Ltd, Dublin

Identigen specialises in molecular biology techniques and is based in Trinity College, Dublin.  It provides a qualitative GMO analysis service to CVE Division.  This service is not accredited.
Satisfaction Rating-Good, for the particular qualitative test required, which has a requirement for a very short service delivery time

4.4.4
Irish Equine Centre (IEC), Kill, Co. Kildare

The IEC provides an accredited testing service for the presence of PAP in feedingstuffs to FFGPP Division.  They perform 3,000 tests annually, but this number will be reduced to 1,700 in 2006 (see Section 5.5.4).  It has a staff of four analysts. 


Satisfaction Rating-Good




4.4.5
Consultancy services provided to FS
FS relies upon two private consultants for their entomology and timber technology service.  Although both consultants have extensive experience in their respective fields, the service provided was rated as ‘Acceptable’ due to concerns over the dependence for these services on individuals rather than institutional service providers.

Satisfaction Rating-Acceptable
Reason- Guaranteed service

4.4.6 Consultancy services provided to the HPH Division

HPH Division relies on a retired Teagasc staff member to provide its entomology service (see Section 4.3.2).  This service was rated as ‘Acceptable’.
Satisfaction Rating-Acceptable
Reason- Guaranteed service
4.5
Laboratories outside the State

4.5.1
Scottish Agricultural Science Agency (SASA)

SASA provides SC Division with a testing service for the presence of PSTV on potato.  Approximately 15 samples are tested annually.  This is provided free of charge as the Scottish Agricultural Ministry considers it very important that potato stocks in Ireland remain free of the disease.  DAF has utilised SASA’s Potato Quarantine Unit facility in the past on the relatively rare occasions when potato-breeding material was introduced here.  
This service was rated as ‘Good’. 


Satisfaction Rating-Good

4.5.2
Central Science Laboratory, York (CSL)

FFGPP Division use CSL for mycotoxin checks on feedingstuffs samples.  This service is arranged through the State Laboratory.  HPH Division also occasionally use CSL to provide training and confirmatory analysis.
Satisfaction Rating-Good
4.5.3
Scottish Agricultural College (SAC)

SAC is a research and teaching organisation, based in several locations in Scotland.  It provides CVE Division with an analysis service for maize quality.  Elements of this were rated variously as ‘Good’ or ‘Acceptable’, in the latter case this rating is related to the accuracy of the test results provided.
Satisfaction Rating
-Good (overall)
Acceptable (% starch).  Reason-Accuracy. (The particular test is accepted as good for some quality characteristics tested, but is not the most accurate for starch content. In this regard, the rating given is indicative of the type of test rather than the testing organisation).

4.5.4
Plantenziektenkundige Dienst (Plant Protection Service), The Netherlands (PPS)
FS is required to do an annual national survey for PWN. In addition, FS has ongoing requirements for the testing for the presence of PWN in wood and wood packing.

For the past number of years FS has sourced the nematology service associated with the PWN survey in the Netherlands. All aspects of the provision of this service are highly rated apart from the samples being sent overseas for analysis, with ensuing chain of custody issues.  As a consequence, the service is rated as ‘Acceptable’.
Satisfaction Rating-Acceptable (Nematology)  Reason-Chain of custody


4.5.5 Summary
Of the 206 tests required by DAF to support its legislative and control function only 182 are currently available.  Of the available tests, 136 were rated as ‘Good’, 36 were rated as ‘Acceptable’ and 10 were rated as ‘Poor’.  

From this analysis, it is clear that service providers must be found for the 24 tests not currently available as a matter of urgency.  It is also possible that some of those services which were rated as ‘Acceptable’ could be raised to the ‘Good’ category through consultation between DAF and its service providers.  In the case of those services rated as ‘Poor’, a significant improvement in the service would be required and the sourcing of these services by an alternative strategy should be strongly considered 

Section 5
The Level and Trend of Costs and Staffing Resources
(Terms of Reference No. 5)
5.1 Background
Expenditure on laboratory services falls into two main categories; direct costs associated with DAF operated laboratories and costs associated with services provided by bodies other than DAF.  In addition, DAF out-source services to the State Laboratory which are paid for from the Department of Finance vote.  
5.2 DAF Operated Laboratories
Many of the services which are provided by DAF directly have resulted from the absence of external service providers or because the number of analyses required are too few to be commercially attractive.  Consequently the expenditure associated with providing these services is high.
5.2.1
Input Costs

The input costs associated with DAF operated laboratories in 2004 are presented in Tables 1-3 for staff, equipment and consumable supplies.  The total gross cost of providing an in-house laboratory service is €1.358 million.  

In this exercise, staff costs were calculated using the mid-point of the gross salary scale for each grade, including long service increments where applicable and full public pension contribution (PPC).  Where there were an even number of increments on the salary scale for a particular staff grade, the higher increment was used.  This value was then multiplied by a factor of 1.27 to account for PRSI and pension contributions and by 1.088 which included overheads (utilities etc) and building maintenance costs.  This latter figure was the average derived from the Expenditure Review of the Dairy Science Laboratories (2004).

Equipment costs were based on the replacement value of the equipment and with a depreciation period of 5 years.

Consumable costs include chemicals, glassware and other items which were used as part of the test.

The overall input costs for 2004, associated with each test are given in Appendix II.  
5.2.2
Staff Costs

The main cost associated with DAF’s laboratories are staff wages.  
These are given for each Division for the laboratory services which they currently avail of in Table 1. 

Table 1.  Staff costs associated with tests done by the DAF (2004)
	Customer Division
	Service provider
	Test Area
	No. Staff1
	Cost (€ ‘000) 2

	CVE
	CVE Lab.
	Crop Yield / Quality
	4.3
	218

	
	CVE Lab.
	Seed Testing
	0.5
	23

	
	CVE Lab.
	Mycology
	0.1
	6

	FFGPP
	STS
	Feedstuff Microscopy
	1.2
	68

	HPH
	HPH Lab.
	Mycology
	0.5
	36

	SC
	STS
	Seed Testing
	15.2
	776

	
	STS
	Mycology
	0.4
	24

	
	Potato Lab.
	Virology
	0.7
	8

	
	
	Total
	22.9
	1,159


1 Staff units of all grades involved, 2See Section 5.2.1
SC Division spends most on laboratory staff as it operates both the STS and the Potato Laboratory.  Additionally SC Division provide laboratory services to FFGPP and, to a lesser extent, CVE Divisions.  CVE Division also spends significantly on its own laboratory function.  HPH spend little on laboratory services as HPH Laboratory is run on a part-time basis. 

FFGPP Division has numerically the largest requirement for laboratory testing of all four Divisions.  However most of these costs are borne by the State Laboratory and the STS.  
5.2.3
Equipment Costs

The equipment costs for each DAF laboratory are given in Table 2.  
Table 2.  Equipment costs associated with tests done by the DAF (2004)
	Customer Division
	Service provider
	Test Area
	Cost (€ ‘000)1

	CVE
	CVE Lab.
	Crop Yield / Quality
	74

	
	CVE Lab.
	Seed Testing
	17

	
	CVE Lab.
	Mycology
	3

	FFGPP
	STS
	Feedstuff Microscopy
	2

	HPH
	HPH Lab.
	Mycology
	6

	SC
	STS
	Seed Testing
	32

	
	STS
	Mycology
	12

	
	Potato Lab.
	Virology
	10

	
	
	Total
	156


1Equipment costs based on new value of equipment depreciated at 20% p.a.

Although the costs associated with equipment may appear high, they are calculated at a standard 20% depreciation rate, whereas in practice the types of the equipment currently used (e.g. microscopes, incubators) have a working life well in excess of five years.  

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	





5.2.4
Consumable Costs

Consumable costs include all transient materials which are used on an ongoing basis while testing, such as glassware, chemicals etc (Table 3). 
Table 3. Consumables costs associated with tests done by the DAF (2004)
	Customer Division
	Service provider
	Test Area
	Cost (€ ‘000)

	CVE
	CVE
	Crop Yield / Quality
	15

	
	CVE
	Seed Testing
	5

	FFGPP
	STS
	Feedstuff Microscopy
	2

	HPH
	HPH
	Mycology
	5

	SC
	STS
	Seed Testing
	5

	
	STS
	Mycology
	3

	
	Potato Lab.
	Virology
	8

	
	
	Total
	43


5.2.5
Cost Recovery

The extent of recovery of Exchequer expenditure on laboratory testing is dictated by the reasons for which the testing was undertaken in the first instance.  It is therefore necessary to distinguish between testing which is done on request from the primary beneficiary of that testing and testing driven by DAF surveillance work, surveys and EU legislation.  
Charges are made for the services of the STS (seed testing and mycology) and indirectly by contributions from the cereals industry to the CVE variety evaluation programme.
In the case of FFGPP Division, tests constitute surveillance work in support of EU legislation and as such a charge is not levied.  In addition the bulk of this work is done by the State Laboratory which does not charge DAF.  There is an optional provision within EU legislation for charging for these tests. 

In the case of HPH Division, the testing requirement is exclusively survey and surveillance work, with the intention of minimising the chance of quarantine organisms being introduced or becoming established within the State and as such does not warrant charges.  As above, there is an optional provision within related EU legislation for charging for these tests.

The issue of fees for nematology and virology testing for SC Division relates exclusively to the potato industry and has been recently investigated in the Expenditure Review on Programmes in the Potato Sector (2004).  This Review recommended that all field costs should be recovered by DAF by the year 2009.
5.2.5.1
Recovered Costs

Details of expenditure recovered by Divisions involved in laboratory testing are given in Table 4.  
Table 4.  Recovered costs associated with tests done by the DAF (2004)

	Division
	Service provider
	Test Area
	Cost (€ ‘000)

	CVE
	CVE
	Crop Yield / Quality
	7

	SC
	STS
	Seed Testing
	103

	
	STS
	Mycology
	11

	
	
	Total
	121


For CVE Division, a levy of € 50,000 is paid by the malting barley industry and merchants to off-set some of the costs incurred by DAF in its barley evaluation programme.  Of this, approximately € 7,000 can be attributed to laboratory costs.

Charges are imposed by SC Division for some of the services it provides.  
These costs are recovered through charges to merchants availing of the services of the STS (seed testing and mycology) and equate to approx. 13% of DAF’s expenditure at the STS.  There are several reasons for the large gap between STS expenditure and cost recovery as follows:

· STS charges remained static for many years.
· The small size of the Irish seed industry and the large number of different tests provided by the STS, results in overheads associated with these tests being high. 
It is noteworthy that the charges made by the STS are significantly lower than seed testing stations in the UK (see Section 6.3.7.1)



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5.2.6 Costs at the STS

5.2.6.1 General Seed Testing

Of the total net cost of providing in-house laboratory services to DAF (€1.237 m), the main consumer of these resources is the STS whose combined services (feedingstuff microscopy, mycology and seed testing) account for approximately three-quarters of the total budget.  

There are currently 15 (2 below its full complement) SAs of all grades working at the STS on general seed testing.  This equals approximately 3,300 labour days. Of the above 15 staff, five currently avail of family friendly working schemes which equates to a reduction in the number of staff available in real terms of 1.8 labour units (400 days).  This remaining pool of labour (2,900 days) is utilised in two main ways.  Firstly, it is used to perform laboratory work other than analysis, such as maintaining ISTA accreditation, training, attending meetings, staff management and report writing.  The time taken to perform these tasks is largely constant, and is independent of the volume of samples requiring testing.  These duties accounted for approximately 3.6 Labour units (800 days) in 2004.  

The second means by which labour is utilised in the STS, is through seed analysis.  Taking family friendly work arrangements and administrative duties into account, this leaves approximately 8.6 labour units (c. 2000 days) available for bench work.  In 2004, approximately 9,000 seed tests of all types were carried-out at the STS.  This required a labour input of approximately 1,100 labour days.  

When all the above are taken into account, there is a potential surplus of 4 labour units (900 days), not including the two staff vacancies.  This means that even with the current staff resources, the STS should notionally be able to perform approximately 80% more tests than the 9,000 currently done each year.

The STS carry-out 9,000 tests which equates to 681 tests per analyst based on the available staff complement of 13.2 labour units.  By comparison, SASA performs 10,000 tests annually with a staff compliment of 10 (1,000 tests per analyst) and the Danish Seed Testing Station perform 40,000 seed tests annually with 25 staff (1,600 tests per analyst)(see Section 5.6).

There are a number of factors, which partially account for the STS operating below full capacity. These are:

· Although the majority of tests can be done in approximately 40 minutes, some tests can take as long as 2 hours to complete.  These would however constitute a small component of the overall samples tested;  

· The STS is committed in the Customer Service Action Plan to short turn-round times for sample analysis;  

· The majority of samples are analysed during particular periods of the year (e.g. harvest and pre-planting –see Figure 1 ) and outside of these periods the number of samples submitted for testing is relatively small.  Therefore staff resources must be in place to achieve the targets in the Customer Service Action Plan and to meet peak demands at all times.

Figure 1. demonstrates that extra capacity that remains in the STS for additional services to be provided particularly when the full complement of staff is in place.
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5.2.6.2
Feedingstuff Microscopy
The feedingstuff microscopy service costs €72,000 for the analysis of 800 samples (€90 per sample).  By contrast, in 2004 the IEC provided an analysis service for 3,000 samples at a cost to the Exchequer of €174,000 or €58 per sample.  There are a number of reasons for the higher costs at the STS.  Firstly, it acts as a reference laboratory for the FFGPP Division, and is therefore involved in work additional to the analysis of samples.  Furthermore the microscopy service is committed to short turn-round times for sample analysis and therefore staff must be available at all times to analyse samples.  
5.2.6.3
Mycology
The net cost of providing the STS mycology service is €28,000 for the analysis of 410 samples.  An AAI performs these tests.  In other organisations, such routine tests are carried-out by SAs or laboratory technicians.  If mycology testing was performed at the STS by a SA grade staff member, for example, the per sample cost of providing this service would be reduced significantly.  



5.3
Cost of out-sourcing
DAF spends significant resources on the provision of laboratory tests from Teagasc, the IEC and other laboratories (Table 5).  
Table 5.  Costs of tests out-sourced by the Department of Agriculture and Food

	Division
	Service provider
	Test Area
	Cost (€ ‘000)

	CVE
	FBA
	Crop Yield / Quality
	9

	
	Identigen
	Molecular biology (GMO Testing)
	3

	
	SAC
	Crop Yield / Quality
	1

	
	Teagasc
	Crop Yield / Quality
	35

	FFGPP
	IEC
	Feedstuff Microscopy
	174

	
	State Laboratory
	Feedstuff analysis
	98

	
	State Laboratory
	Other Tests
	01

	HPH
	Consultant
	Entomology
	23

	
	Teagasc
	Nematology
	8

	
	Teagasc
	Virology
	2

	
	
	Bacteriology
	01

	SC
	Teagasc
	Nematology
	159

	
	
	GMO testing
	01

	FS
	Consultant
	Entomology
	4

	
	PPS NL
	Nematology
	4

	
	GMIT
	Mycology
	14

	
	Consultant
	Timber Technology
	2

	
	
	Total
	536

	
	
	
	


1 These services are estimated to cost the State Laboratory  €3 million to provide which includes €2 million for feedingstuff analysis, €0.3 million for fertiliser analysis and €0.7 million for bacteriology/GMO testing
The main costs are associated with SC Division for nematology (Teagasc €159,000), and FFGPP Division which out-sources the majority of its feedingstuff microscopy (IEC, €174,000).  CVE, HPH and FS Divisions also spend to a lesser extent on out-sourced tests.  While Teagasc receives annual State funding, they do charge for the services which they provide to DAF.  In contrast in the UK, CSL receives 80% of its funding from DEFRA, in return for a Memorandum of Understanding in which CSL agree to provide all the laboratory testing and consultancy services DEFRA require.

The State Laboratory is paid €98,000 to out-source some tests for FFGPP Division.  However, the majority of tests done by the State Laboratory for DAF (estimated value € 3 million per annum) do not incur a charge for DAF.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5.4 Trends in number and type of tests 
The development of a more tightly controlled regulatory environment for agriculture and forestry will mean an increase in the demand for laboratory services both in terms of volume and the diversity of the testing required.  This was identified as a key factor in the Bearing Point Report which noted that any laboratory structure must be designed to take account of the greater requirement for surveillance testing in the future.

5.4.1 Number of tests
The wide number of disciplines covered by this Review means that it is difficult to present an overall trend for DAF’s laboratory requirements.  One approach which may be informative is to ascertain from experts in particular fields what they would consider to be the likely trend in specific areas in coming years.  
The anticipated trends over the next 5 years, are given in Figure 2 and specifically for each test in the Tables in Appendix II.  Overall the demand for testing is increasing or remains at current levels.  Static testing requirements are largely due to the routine nature of many of the tests.  
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Areas where test requirements are anticipated to increase include plant health, forestry and molecular biology.  As stated previously, new plant health and forestry threats arise regularly.  This is demonstrated by Figure 3 which shows the number of quarantine organisms intercepted since the year 2000.  It is widely accepted that this upward trend will continue and may accelerate.  This will mean a growing demand for mycology, virology, entomology, nematology and bacteriology services.  Factors contributing to the rise in these testing requirements are included in Section 5.5.
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Molecular biology techniques are rapidly becoming the tool of choice in a range of laboratory testing areas.  CSL have recently adopted molecular biology methods for large scale testing of a number of important plant pathogens despite the existence of reliable conventional diagnostic techniques (see Appendix IV).  By using such techniques, expert staff are freed from laborious and time consuming work and can be more effectively employed performing tasks where their expertise is most useful.  

One factor which may indicate the increasing role of molecular biology is the continuing development of EU legislation on GMOs.  In 1998 there was one piece of EU legislation dealing with GMO.  This increased to three in 2001, six in 2003 and 10 in 2005.  This is reflected in a 25-fold increase in the area of GMO crops grown globally between 1996 and 2000 and demonstrates the increasing role that technological development plays in agriculture.  


5.4.2 Type of tests

It may be assumed that the general categories of tests (e.g. nematology, bacteriology) currently required by DAF will remain relevant.  However, scientific and legislative developments will mean that many current techniques will be superseded.  This was acknowledged in the Bearing Point Report which gave rapid advances in technology and especially the growing importance of molecular biology as two key drivers for the restructuring of DAF’s laboratory function.  In the UK for example, testing is done routinely using molecular biology methods despite the availability of equally sensitive conventional methods.  If DAF is to provide a service comparable to that available in other countries, it is essential that its laboratories are open to the development of new methods.  An active research programme will help to ensure this.

It is important that DAF be prepared for new tests which may place significant demands on the resources of its laboratory facilities.  An example of this was the analysis of animal feedingstuffs for PAP.  This test only became necessary in 1997, in the context of BSE, but soon required the deployment of significant staff resources.  
5.4.3 Staff expertise

The general trend towards more technically demanding tests will have ramifications for the qualifications of staff involved in laboratory testing.  As testing becomes more sophisticated, it will become the norm for more laboratory staff to possess formal science-based qualifications.  
At present many DAF staff involved in testing are recruited with basic or no laboratory qualifications and become competent in specific areas largely through on-the-job training.  
DAF also has available a group of highly specialised professional staff with skills relevant to its laboratory requirements.  The current laboratory structure within DAF however does not facilitate the optimal use of these key personnel.  
Increasing the range of staff expertise will be crucial in developing a world-class laboratory facility at Backweston as envisaged in the Bearing Point Report.
5.4.4 Summary
The overall trend in the number and type of tests required by DAF form three distinct groups.  The first of these are tests which because of changes in agriculture (e.g. Sugar reform), are likely to diminish in importance.  These tests represent the smallest grouping (8%) in terms of number of tests involved.  They are, generally, technically unsophisticated tests. 

The second grouping are those tests for which demand will remain at current levels for the foreseeable future.  The majority of tests (60%) fall into this category.  These tests vary in their technical requirement but generally rely upon procedures which are well established (e.g. seed testing).

The third grouping are those tests for which an increase in the type and volume of testing is anticipated.  They represent a significant number of tests (32%).  The increase in demand for these tests is driven by technical advances, such as molecular biology and, as a consequence, they are technically demanding, specialised, diverse and novel.  This group of tests will place a proportionally greater demand on DAF resources.  DAF will find it most difficult to obtain these tests through conventional avenues and, therefore, DAF must become more pro-active in satisfying its laboratory requirements in this regard.
5.5 






	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



5.5
Factors affecting Costs and Staffing trends
There are a range of factors which will affect the trends in costs and staffing resources which DAF must allocate to its laboratory testing requirements.  The main factors which will affect DAF’s need for laboratory testing and thus its expenditure in this area are as follows:

· Relocation of Laboratories to Backweston Complex;
· Bearing Point Report; 

· Laboratory Accreditation;

· Review of Department Policy on Feedingstuff Controls;
· CAP Reform and the World Trade Organisation;
· North/South Co-operation;

· EU Enlargement;
· 
· 
· Molecular Biology;
· Research;
· Afforestation and the maturation of the Forest Estate and


· Wood Packing.
5.5.1
Relocation of Laboratories to Backweston Complex

In 2000, the Government decided that all its laboratories which were located at that time in Dublin should be relocated to new purpose built structures at Backweston (see Section 1.3.1.1).  The main advantage of the new facility is a significant increase in the amount of laboratory space available as well as a complete re-equipping of the laboratories.  Taking into consideration the gaps in the testing requirements of DAF and the problems encountered when out-sourcing tests, there is considerable scope for DAF to assume new duties and for Backweston to form the core of a comprehensive testing service.   

5.5.2 Bearing Point Report

As detailed in Section 1.3.1.2, the Bearing Point Report examined the existing management structure within DAF’s laboratories.  It concluded that DAF would be best served by creating a unified laboratory service comprising a veterinary, agriculture and administrative section under the control of a Director of Laboratories.  The area addressed by this Review would be within the agriculture section and all laboratories which are currently administered by HPH and SC Division would be devolved to the new structure.  Among the benefits envisaged by the unified structure, those of direct relevance to DAF’s laboratory requirements, are:
· Increased organisational flexibility;
· Improved knowledge sharing and communication;
· Prioritisation of activities and resources;
· Easier identification of common quality standards and
· Multi-skilling of laboratory staff.
The expected outcome of the implementation of the Bearing Point Report is that DAF’s Backweston laboratory facility will provide a comprehensive range of quality services to its customer Divisions.  

Inevitably such a development will result in an increased work-load for DAF.  This will be off set by increased staff mobility and multi-skilling.  Additional staff resources will be required however in specialised areas.  

5.5.3
Laboratory Accreditation

The necessity that laboratories be accredited to an international standard has generally been accepted as a requirement for all laboratories involved in official testing. This is recognised in DAF’s Statement of Strategy 2005-07 where the accreditation of laboratories is given as the principal performance indicator in the provision of an efficient laboratory service.

Of the laboratories currently used by DAF, only the STS (general seed testing), State Laboratory, FBA and IEC are accredited.  Commission Regulation 882/2004/EC (Official controls performed to ensure the verification of compliance with feed and food law, animal health and animal welfare rules) makes it obligatory for all laboratories involved in official feedingstuff controls to be accredited.  A transitional period has been granted however to allow laboratories to achieve the standard required by accreditation.  This transitional period ends on the 31st December, 2009.

Not all laboratories are suitable for accreditation especially in the case where the tests done are small scale or intermittent.  Not withstanding this however in order for laboratories to be credible it is necessary that they conform to international standards whether by participating in ring tests, being associated with laboratories who have accreditation, or by gaining accreditation for general laboratory procedures such as sample handling, media preparation etc.  The accreditation of a laboratory will mean a significant increase in the work load for all staff.  ISTA accreditation at the STS currently consumes approximately 1.3 labour units.

5.5.4
Review of Department Policy on Feedingstuff Controls

The 2005 review of DAF’s feedingstuff controls policy was prompted by the recognition that Ireland’s feedingstuff control programme deviated in some areas from other EU Member States and was considered by some as being too onerous.  One of the changes proposed was that feedingstuff analysis for PAP should concentrate on a lower number of more specifically targeted sampling areas.  From a laboratory perspective, this means that the number of samples requiring analysis in 2006 will be reduced from 3,500 to approximately 1,700.  As there are currently two laboratories (IEC and STS) providing this service, there will be scope for some rationalisation in this area.  Although the number of samples will be reduced dramatically, it still represents a commercially viable test which could be out-sourced.  In addition the IEC laboratory, which currently provides the bulk of this service, is accredited for this test and provides the test at a significantly lower cost than DAF’s Microscopy Laboratory.  Should the Microscopy Laboratory assume complete responsibility for this test, it would necessitate hiring additional staff and the dedication of one complete laboratory.  In addition the Microscopy Laboratory has not yet achieved accreditation for this test. FFGPP Division have expressed the desire to maintain at least a minimum level of expertise within DAF as a backup to any commercial laboratory used for this important test.

5.5.5
CAP Reform and the World Trade Organisation
CAP reform and WTO agreements are leading to the development of more international trade and more complex trade patterns with resultant risks of introducing pest, diseases and restricted substances.  The Sanitary and Phytosanitary agreement of the WTO requires that all measures in these areas are scientifically based and action such as refusal of entry or destruction of goods moving in international trade is based on proper diagnosis.

In a more competitive farming environment, there may also be an increased interest in the low-input production of crops which will require more extensive trialling and greater demand for seed testing, especially in relation to disease resistance.



5.5.6
North/South Co-operation
As part of the Good Friday Agreement, cross-border links are actively encouraged between both jurisdictions in areas of mutual interest.  Currently, one of the main initiatives is to establish an All-Island Plant Health and Research Strategy.  This may result, in-time, in the sharing of scientific facilities and the specialisation of different laboratories which may be given an all-island mandate.  It is essential therefore that DAF has a laboratory structure and available expertise so as to make North/South Co-operation meaningful.

5.5.7
EU Enlargement

The accession of ten new Member States to the Community and the existence of four applicant countries, may pose significant challenges and opportunities for Irish agriculture and may also affect the laboratory requirements of DAF.  In the case of variety evaluation, a significantly larger EU with more diverse agri-ecological zones may prompt the EU to rationalise trialling within broad geographic areas covering more than one state (e.g. the UK and Ireland ) having similar growing conditions.  This may reduce the demand for trialling of varieties specifically for Irish conditions.  

For plant health, the free movement of plant material in a larger EU will increase the frequency of new diseases being introduced which will require action from the Irish authorities.  This will place greater demands on plant health laboratories, both in the volume of work and the range of expertise which it must possess.







5.5.8
Molecular Biology
Since its development in the late 1980’s, molecular biology has steadily increased in importance and now occupies a central position in biological sciences.  From the perspective of laboratory testing, most laboratories now exploit the time and labour saving potential of molecular biology, freeing specialised personnel from routine tasks so that their expertise can be used more effectively in method development, research and consultancy.  This is particularly evident in plant health controls for fungal and bacterial diseases and is being increasing applied in the areas of nematology and entomology.  In addition, the accuracy and sensitivity of molecular biology means that legislative controls are supported by scientific expertise and evidence, which significantly enhances their standing.  

DAF’s requirement for access to this evolving technology extends to the majority of its control activities.  In addition, at EU and international level, the role of science and molecular biology in particular, is firmly established in legislation.  This is most evident in GMO controls, which rely exclusively on molecular testing methods.  It is important that DAF be literate in this technology so that it can fully participate in the formation of policy that may affect our national interests.
DAF’s role in GMOs relates to ensuring that only authorised GM feed is placed on the market and in the application of co-existence arrangements to the cultivation of authorised GM crops.  The reason for the application of co-existence arrangements is to prevent gene flow between GMO and non-GMO crops growing in close proximity to each other.  If contamination by GMOs of non- GMO crops exceeds a 0.9% tolerance, this requires the labelling of the non-GMO crop as GMO.  This might have adverse economic effects for producers of conventional crops.  Thus the requirement for ready access to molecular testing methods is essential.
The scope and range of uses for molecular biology continues to expand.  It is likely that in the near future, those areas of DAF’s activities that at present do not have a strong molecular biology component (e.g. Crop Variety Evaluation, feedingstuff microscopy) will find it necessary to have access to this expertises, in order to keep pace with testing programmes in other countries.








5.5.9
Research
The Government has recently published its “Strategy for Science, Technology and Innovation 2006-2013”.  Its goal is that by 2013, Ireland will be “ internationally renowned for the excellence of its research”.  In relation to agriculture the Strategy states that “research, development and innovation have a key role to play in the sustainable development and competitiveness of the sector”.  In relation to DAF laboratory requirements, the strategy says that “DAF will ensure that the new [Backweston] laboratories will operate as science based centres and will seek to collaborate and integrate them into the national research infrastructure”.  The latter consideration is in agreement with the report of the AgriVision 2015 Committee which recommended that increased collaboration between research institutes within Ireland should be encouraged.  

In order to advance this strategy, it is essential that there should be co-operation between University and research institutes and the DAF laboratories at Backweston, in areas such as food safety, diagnostic procedures, plant health and the quality of agricultural inputs and outputs.  Internationally most governmental laboratories have a research function which is seen as a key element in developing a high quality testing service for legislative purposes (see Section 5.6).
This new direction for the Backweston Laboratories will necessitate rapid development in its technological base.  It will also require putting in place staff with sufficient knowledge and experience to carry-out this new research role.  Such staff may be available from within DAF’s current resources but may also require the recruitment of specifically skilled personnel. 




5.5.10
Afforestation and the maturation of the Forest Estate
The area of forestry in Ireland has increased significantly in recent years.  This trend has been encouraged by CAP reform and the expanding demand for forest products.  A more diverse range of species have been utilised in afforestation, as a broader range site types become available.  This broadens the base for potential non-quarantine and quarantine forest pest and disease problems, which will require diagnostic services.



5.5.11
Wood Packing
Wood packing is an area of concern for FS.  The threat of introduction of a harmful forest pest or disease arises from this major increase in trade and from the use of low grade, cheap wood packing, which may be associated with commodities of all descriptions from all parts of the world.  Wood packing in the form of crates, pallets, dunnage etc is a very high risk pathway for the introduction of harmful forest pests and disease.  DAF forecasts an ongoing need for surveillance and diagnostic services to focus on forest pest and disease threats associated with trade in goods packed in wooden crates, on pallets etc.



5.6 International trends in the Provision of Laboratory Services
DAF is not alone in facing the challenges posed by its requirement for a comprehensive testing service.  It is useful therefore to examine the approach taken by some other EU states in satisfying these requirements.
5.6.1 Denmark
Laboratory services are provided to the Danish Ministry of Food, Agriculture and Fisheries by three semi-autonomous bodies; the Danish Institute for Food, Fisheries and Agri-business, the Danish Directorate of Fisheries and the Danish Plant Health Directorate (PHD).  Details of a visit made to the PHD by members of the Steering Committee and Review Group are given in Appendix III.
These bodies have been devolved significant executive functions.  They work closely with the Ministry in deciding Government policy on agriculture, service international meetings and the Director of each body has the power to sign secondary legislation into law.

The PHD has a number of Departments, including Plant Health, Fertiliser and Feedingstuffs and Seed Divisions.  Each Division has a full compliment of laboratory and inspectorate staff.  A previous management structure whereby all laboratory work was done by a separate Division was found to be unsatisfactory.  
The PHD endeavours to provide all the service required by the Ministry.  However where this is not possible it will out-source to Danish research institutes or occasionally foreign laboratories.  Of the services which it provides, almost all of its laboratory and inspection work is self-funding through charges levied on the relevant industry.  Self-funding is aided considerably by the very large size of the Danish seed industry.  It is also obliged to submit 20% of its work to tender but is not disbarred for applying for these tenders.

The PHD’s research programme is focused on the development of methods to support its testing function.  It also participates in joint research projects with other institutes.
5.6.2 England and Wales
Laboratory services to DEFRA are provided by three Executive agencies; CSL, CEFAS (environment and fisheries etc) and VLA (veterinary).  The National Institute for Agricultural Botany (NIAB) provide a seed testing service.  Details of a visit made to CSL by members of the Steering Committee and Review Group are given in Appendix III.

According to their 2004 Annual Report, CSL’s vision is to be;

‘An innovative and influential centre of excellence in the sciences underpinning sustainable land use, safe food and environmental issues, and a contractor of choice for a broad user community’
In pursuit of this vision, CSL provide the following services to DEFRA:

· Nematology;

· Entomology;

· Virology;

· Bacteriology and
· Mycology.
These services are supported by a molecular biology unit to which all the above services have access.  
In addition to its laboratory diagnostics, CSL provide a consultancy service to DERFA and attends meetings at EU and international level on DEFRA’s behalf.  CSL is not a research institute, and its research activities therefore are strongly biased towards enhancing its diagnostic service.  However research is recognised as an important means to improving its testing service and many significant innovations in plant health testing have been developed at CSL.  The provision of the diagnostic service always takes precedence on research activities.  CSL have a strong training role within DEFRA and are involved in the production of high quality information material.  
CSL receive 80% of their funding from DEFRA.  A Memorandum of Understanding exists between the two organisations, which details what DERFA expect to receive from CSL in terms of laboratory and consultancy services.  The remainder of CSL’s income comes from research funding, the sale of diagnostic kits and services to industry.
5.6.3 Scotland

Scotland has a three tier system comprising the Scottish Crop Research Institute (basic research), SAC (education and extension) and SASA.  The latter agency is responsible for laboratory work for legislative purposes although it does conduct research on issues directly related to its legislative function.  The following services are provided by SASA:

· A seed testing station;

· A pesticide control service;

· A nematology service especially for PCN;

· An entomology service;

· A virology service;

· A bacteriology service and

· Specialist mycology laboratories for potatoes and horticultural crops.  
SASA is also the repository for potato germ-plasm (equivalent to DAF’s Potato Laboratory) and has a plant quarantine unit.  These services are based at one laboratory complex.

Its research programme is strongly geared towards supporting the activities of the Scottish Executive Environment and Rural Affairs Department (SEERAD) and because of this focus is highly regarded by other research institutes especially in areas important to the Scottish agricultural economy (e.g. seed potatoes).

The seed testing station has a staff of 10 SA plus four senior managerial staff.  Approximately 10,000 tests are performed annually.  Staff when not required for seed testing duties are regularly seconded to other divisions within SASA.  

In addition to normal seed analysis the seed testing station is in the process of developing competence in the analysis of seed lots for GMO using molecular biology techniques.
5.6.4
Northern Ireland

The main laboratory facility for DARDNI is located at Newforge Lane, Belfast.  They provide a range of services including mycology, nematology, entomology, virology and bacteriology.  The organisation is divided into sections, each dealing with a specific crop or discipline.  

The Potato Disease Section has one Scientific Officer (SO) and three Technical Officers (TO).  Eighty percent of their time is spent on diagnostic work and 20% on research.  They perform a full range of tests for viral, bacterial and fungal disease of potato.  The cost of these tests is included in the levy paid by potato growers in NI. 

The Nematology Section comprises one SO and two TO.  Approximately 30-50% of their time is spent on statutory testing with the remaining time being dedicated to research.  A full nematology service is provided with the exception of virus vector nematodes.  

The Entomology Section performs approximately 200 statutory tests annually, which represents 15% of their time.  These tests are concentrated in the period from March to September.  Tests are done using conventional methods but they also use molecular methods for some pests where a quick result is necessary (i.e. leaf miner, Liriomyza spp).  Additionally they provide training to field staff, organising 2-3 training days annually.

The Molecular Biology Section provides a molecular based diagnostic support service to other sections.  Approximately 40% of their time is spent in this role, the remaining time being dedicated to research and teaching.  The Section consists of three staff.  PCR is used to confirm the identity of various nematode species as well as providing a cross-check on quarantine species especially P. ramorum.

The Horticulture Section comprises one SO and two TO.  They provide fungal and bacterial diagnoses for horticultural crops but horticultural viruses are referred directly to the Electron Microscopy Unit for identification.  The provision of diagnostic services constitutes a small part of the work of the section, and only 20% of their time in spent providing the service. 

Generally, the facility at Newforge Lane would provide an ideal model for addressing the shortcomings in the diagnostic service available in Ireland.  The advantage of their system is that that all the expertise is available on one site so that any diagnostic problem can be directed to the most suitable individual for examination.  The O’Hare report, which was commissioned by DARD, recommended that the Newforge Lane facility be separated from its teaching function in Queen’s University and operate as a self-funding agency of the NI Government
.  
Section 6
Current and Future Direction for Resource Allocation
(Terms of Reference No. 6)

6.1 Background
In this Section, the scope for alternative policy and organisational approaches to achieving the objectives stated in Section 2, on a more efficient and/or effective basis are evaluated.   The degree to which these objectives warrant the allocation of public funding is also discussed.  Estimated costs associated with each of these options are given in Section 6.5.
6.2 Scope for Alternative Policy or Organisational Approaches

Any decision to be taken in relation to alternative policy or organisational approaches and the consequent allocation of public funds has to consider both the current state of the laboratory services availed of by DAF and the likely future direction of DAF’s laboratory requirements.  

Appendix II lists 182 different laboratory tests carried-out by, or on behalf of DAF and a further 24 tests for which service providers cannot be identified.  Section 4 has identified that all of the abovementioned tests are required in order to fulfil the valid objectives of DAF as set out in Section 2.  Table 6 presents a summary of the ratings of the individual tests currently required as described in Section 4.

Table 6.
The number of required tests provided by DAF or other laboratories which were rated as good, acceptable or poor 1
	Service Provider
	Rating of Test
	Total

	
	Good 
	Acceptable 
	Poor 
	

	DAF
	35
	16
	3
	54

	Other Labs
	101
	20
	7
	128

	Total
	136
	36
	10
	182

	
	
	
	
	


1 For details see Appendix II, Tables 1a to 6.
Having regard to the future direction of DAF’s laboratory requirements, consideration of any proposed changes must take into account that:
· There is a ‘state-of-the-art’ laboratory at Backweston;
· DAF is committed to implementing the findings of the Bearing Point Report;

· The Government has identified research as a key factor in maintaining the prosperity of the Irish economy;

· DAF has, as part of its permanent staff, a significant number of well qualified laboratory staff and
· There is a need to strengthen DAF’s expertise to respond to scientific developments related to laboratory diagnostic requirements.
Taking the above into account, any alternative organisational or policy approaches should aim to :
(i) Make available to DAF those tests which are currently unavailable;

(ii) (ii)
Bring all tests being carried-out by or on behalf of DAF up to a rating of ‘Good’;

(iii)
Examine ways in which DAF’s laboratories (CVE, HPH Potato Laboratory and STS) can be used to address (i) and (ii) above);
(iv)
Examine ways of creating a ‘critical mass’ of activity at DAF laboratories which will allow for the simultaneous development of laboratory expertise and legislative requirements;
(v)
Develop a research culture at DAF Laboratories.

Addressing the above issues would mean that DAF would be successfully fulfilling its objectives as set out in Section 2.  It is only after achieving this, that DAF can then look at each of the tests individually and see if there is scope for further rationalisation.
6.3 Options for Provision of a Laboratory Service
6.3.1 Nematology

DAF currently avails of a nematology service from Teagasc and the Dutch PPS.  These services were rated as ‘Poor’ and ‘Acceptable’ respectively.  Teagasc received this rating because for the last number of years it has not been able to provide this service which it has sub-contracted to DARDNI.  The Dutch service was rated ‘Acceptable’ because although the work was to a high standard, the location of the service outside the State raised issues such as the security of the sample and confidentiality of results.  Teagasc have provided their service for many years. 
The following possibilities may be considered given the above considerations.

6.3.1.1

Out-source to Teagasc
Teagasc has invested recently in the provision of a new facility for nematology testing at Oak Park.  In addition they have assigned the provision of this service to a scientific staff member and technician.  Previously this service was provided by five staff members and it unclear whether this existing staff allocation will be sufficient to meet the demands of DAF.  Taking into account recent experience with this arrangement, this option would most likely be rated as ‘Acceptable’ only.

6.3.1.2
Out-source to DARDNI 
Although DARDNI has, in effect, provided this service to DAF, albeit via Teagasc, for the last number of years, it has entailed a significant increase in the costs (see Section 6.5).  Factors such as chain of evidence, accessibility and timeliness would mean that this option would warrant a satisfaction rating of ‘Acceptable’ only.

6.3.1.3

Provide service in-house

Given the low-tech nature of PCN testing, this service could be provided at Backweston or the Potato Laboratory, with appropriate investment in facilities, equipment and specialised staff.  Staff who would only be required for the PCN testing season could be assigned to these duties on a temporary basis.  Specialist staff would additionally be present year round to provide a nematology service to HPH Division and FS.  

With Teagasc and other research organisations, specialist staff when not engaged in providing testing services can be assigned research duties.  In the case where a nematologist was recruited to provide this service for DAF, other duties including research could be assigned to them thus reducing the cost of the service (see Section 6.5).  CSL, DARDNI and SASA both provide an in-house nematology service although in the case of CSL this does not include PCN testing which is provided by another organisation in England.  A nematology service provided by this option would be rated as ‘Good’.

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


6.3.1.4
Tender for service 

DAF could submit the nematology service to tender, establishing the level of service which it requires and selecting the service provider which has the resources available to commit to achieving these requirements.

If the terms of such a contract were fulfilled, this service would be rated as ‘Good’.
6.3.2

Entomology

DAF has historically relied on Teagasc to provide an entomology service.  As with many of these services, the retirement of essential staff has meant that they do not have staff sufficiently experienced in entomology to provide a service to the level required by DAF.  In addition, this area of work is now based at Oak Park which is unsuitable for samples which have to be analysed quickly.  In response to these deficiencies, DAF currently relies on a retired Teagasc staff member, to provide this service on a per sample basis.  

FS has engaged an independent consultant to provide its entomology service.  
These services were rated as ‘Acceptable’ because although the consultants are competent to provide the service, as private consultants, there is no guarantee that the service will be available into the future.

6.3.2.1 Out-source to Teagasc

This service could be provided by Teagasc if sufficient investment were made in staff resources.  However, the location of the service at Oak Park relative to the main points of entry and inspection remains a major problem for the swift analysis required for perishable plant and plant products.  In addition the total number of analyses required for HPH and FS equals approximately 800 per annum.  This number of analyses would require a dedicated staff member, however, as Teagasc entomologists role includes both research and routine testing in nematology and entomology, only a proportion of their time can be dedicated to providing this service.  Given these factors it is unlikely that this service as currently configured can ever receive a rating higher than ‘Acceptable’ and more likely would be rated as ‘Poor’.

6.3.2.2 Provide service in-house

DAF could employ an entomologist to provide this service at Backweston.  The location of Backweston would mean that time delays for the transport of material to the laboratory would be minimised.  The number of tests required (800 per annum) would also justify the recruitment of an entomologist.  In CSL, each entomologist is expected to analyse 800-1000 samples annually.  An in-house entomologist would also satisfy the requirement of DAF to have expert opinion available and could engage in research to strengthen DAF’s role in this area.  CSL, DARDNI and SASA provide an in-house entomology service to their respective departments of agriculture.  This option is considerably more expensive than the current arrangement, but would guarantee a service which meets DAF’s requirements.  An entomology service provided in-house should secure a rating of ‘Good’.
6.3.3 Mycology

A mycology service is required by CVE, HPH, SC and FS.  Currently each Division has its own arrangements made for the provision of this service by establishing its own laboratory, by availing of other DAF laboratories or by using private laboratories.  These services were rated as ‘Acceptable’ or ‘Poor’ due to concerns over the long-term availability of the service, the credibility of the results and the appropriateness of staff designated to perform these tasks.  In laboratories such as CSL, tests are done by technical staff, with supervision by a professional officer.  

6.3.3.1 Tender for service

DAF could tender for this service and at least one organisation has expressed an interest in providing some mycology services to DAF.  Teagasc have also recently appointed a mycologist to their staff, although this appointment was not specifically to provide a diagnostic service to DAF.  The out-sourcing of this service however would result in current facilities and equipment at Backweston being underutilised.  Many of the tests required are on a very small scale while also covering a very wide range of crop species in horticulture, forestry and agriculture.  Consequently it is unlikely that these would be commercially attractive to private laboratories.  The high cost of this option reflects this (Table 9).  Therefore this option would be rated as ‘Acceptable’ or ‘Poor’.

6.3.3.2
Provide service in-house

Both CSL and SASA provide an in-house mycology service.  A similar service could be provided by DAF from its own resources.  This service would most likely be provided at Backweston, where there is sufficient laboratory space and equipment to perform all the analyses currently required by DAF.  The provision of this service at Backweston would require the reorganisation of staff resources to cope with the extra workload and having a staff member with specialised pathology skills.  The cost of this service is higher that that currently incurred but it is for a complete service whereas at the moment only 60% of DAF’s mycology requirement is being satisfied.  Additional staff resources could be obtained through the introduction of more flexible working arrangements within the STS and the re assigning of existing posts (i.e. Seed Pathologist) on a cost neutral basis.  Under these circumstances this service would be rated as ‘Good’.

6.3.4 Bacteriology

The bacteriology service is currently provided by the State Laboratory.  This service was rated generally as ‘Good’ but with current resources it has reached the limit of its capacity.  There is also concern that in the case of a serious disease out-break, such as ring rot of potato, the State Laboratory would not be able to cope with the volume of samples requiring testing.  DAF is not charged for this service.



6.3.4.1 Provide service in-house

This service could be provided at Backweston, however it would require the recruitment of additional staff, the development of expertise and an investment in facilities to handle the large volume of samples currently tested.  CSL and SASA both have in-house bacteriology services.  In the case of DAF, as the service is currently provided free of charge by the State Laboratory, any alteration to this arrangement would involve additional costs to DAF (see Section 6.5) though not the Exchequer as it is reasonable to presume that the labour costs etc. would be equivalent.  
6.3.4.2
Out-source to State Laboratory
The State Laboratory could be requested to continue to provide this service to DAF.  The location of both State Laboratory and DAF laboratories on the same site at Backweston could be incorporated into an action plan for crisis bacterial disease out-breaks (e.g. ring rot or brown rot).  In such a case, the DAF laboratories could be availed of to provide additional support to the State Laboratory which would remain the principle provider of this service.  This would require the provision of basic training in bacteriological techniques to DAF laboratory staff.  There are also a number of tests which are required infrequently by HPH Division and which are not currently provided by the State Laboratory.  These services could be provided by DAF where the methods involved are similar to those employed in general mycology testing.  Such a service would be rated as ‘Good’.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


6.3.5

6.3.5 Virology

A virology service is currently provided for potato viruses at the Potato Laboratory.  The HPH Division also have a significant requirement for virus testing but, to date, they have been unable to identify a laboratory willing to provide this service other than the BNYVV testing service provided by Teagasc.  The HPH requirement for testing includes a range of viruses but at relatively small volumes.  The service provided at the Potato Laboratory is rated as ‘Acceptable’ as there is no trained virologist supervising the work done there.


6.3.5.1 Provide service in-house at Backweston

A virology service could be provided at Backweston.  However currently, there are no staff experienced in virology based there and in addition, the service provided at the Potato Laboratory for potato viruses is closely linked with its role in mini-tuber production.  Both CSL and SASA provide a virus testing service. Not withstanding these concerns, a virology service at Backweston would most likely be rated as ‘Good’.

6.3.5.2 Provide service in-house at the Potato Laboratory

A virus testing service could be provided at the Potato Laboratory.  The absence of a qualified virologist could be remedied by achieving accreditation for the service and  making a pathologist based at Backweston the Technical Manager.  Some additional resources would be required to perform tests for certain viruses which must combine the use of indicator plants with the ELISA method used to detect potato viruses.  Given these additions, a virology service at the Potato Laboratory would be rated as ‘Good’.
6.3.6 Molecular Biology
All the Divisions included in this Review have a requirement for molecular biology based testing.  At present, this includes testing for the presence of GMOs and using molecular biology techniques for the rapid, large scale testing of plant material for quarantine pests and diseases.  However, it is inevitable that the applications of these new technologies will continue to expand significantly.
In the case of GMO testing, the State Laboratory and a private company, Identigen, currently provide this service.  Both laboratories provide qualitative assessments of GMO contamination.  However the State Laboratory also provides a technically more complex quantitative assessment of GMO levels.  The State Laboratory does not charge for this service and is designated as the official laboratory.  

DAF’s requirement for GMO testing is at present low, however, it is expected that it will increase considerably in future years.  Internationally, GMO testing of seeds is a service commonly available at seed testing stations.  This is because seed destined for international trade can require an optional GMO content declaration, which can only be provided by laboratories accredited to ISTA (see Section 3.2.6).  

The demand for pest and disease diagnosis is much greater than for GMO detection at present. These molecular biology tests are not available to DAF in Ireland although occasionally samples have been sent to CSL for analysis.   All plant health laboratories outside the State, examined as part of this Review (see Section 5.6,) had molecular biology units.  These units were involved in confirmatory or routine survey work for plant health.  For example, CSL will soon perform all tests for sudden oak death using molecular tests.  Ireland currently performs 1,000 of these tests using much more laborious and expensive conventional techniques.  
6.3.6.1 Out-source service 
DAF could out-source its molecular biology testing to the State Laboratory, private companies or a seed testing station outside the State.  However, in the latter case, this would involve increased costs and a change in feedingstuffs legislation regarding the role of the State Laboratory in GMO testing.  If the State Laboratory were asked to provide a comprehensive molecular biology testing service for plant health as well as GMO, additional resources would have to be secured for this purpose.
The long-term issue of ISTA accreditation of GMO tests may present some difficulties in the future.  As detailed in Section 3.2.6, only ISTA accredited laboratories can issue International Certificates, which will eventually include a declaration as to their GMO status.  If this service was out-sourced, ISTA would require that the STS maintain rigorous monitoring of the service provided, which would not be within the ability of the STS unless it possessed a molecular biology capability of its own.  Alternatively the service provider could apply for accreditation to ISTA in its own right, however this would mean establishing an accreditation system using the ISTA standard.  Equivalent systems such as ISO 17025 are not accepted by ISTA.  It is the norm internationally for seed testing stations to provide this service in-house.  
6.3.6.2 Provide a molecular biology service in-house at Backweston
A molecular biology service could be provided at Backweston.  This would include GMO testing and pest and disease diagnosis.  This would be a strategic development which would recognise the fundamental need that DAF has for access to these new technologies.  There are a number of reasons why this development is desirable;
· The Bearing Point report highlighted the growing importance of molecular biology and stated that it was vital for DAF laboratories to seek to fully exploit these new technologies in order to fulfil their mission;
· Molecular biology plays a pivotal role in plant and crop research and if DAF wishes to develop a credible research programme, it must have expertise available in this area; 

· As detailed in Section 3.2.6, there is a requirement for international seed certificates to include a declaration on GMO status.  In most other EU Member States, the national seed testing laboratories have/are developing this service;
· Internationally, all the laboratories studied as part of this Review provide a molecular biology service.  Molecular biology tests are now regarded as standard procedure in many areas, such as taxonomy (see Section 5.6).  Currently DAF must rely on external laboratories, such as CSL, to provide confirmations.  This raises concerns such as time delays and the risk of sample contamination, in addition to concerns over the confidentiality of results.  If DAF wishes to fully exploit the potential of Backweston, it should have in place a comprehensive suite of expertise, including molecular biology.  



The advantage of establishing a molecular biology testing service at Backweston is that it can be used to provide the impetus to develop expertise in the wider application of molecular biology technologies.  Molecular biology can make a contribution to a range of areas including entomology, mycology, virology, bacteriology and feedingstuff analysis.


The complexity of molecular biology testing, especially for GMO, would necessitate a considerable lead-in time before a routine testing service could be provided.  
It is anticipated that the demand for this service will increase gradually over the next 5 years, with a significant increase in demand thereafter.  It would therefore be prudent for DAF to concentrate initially on developing a solid base in molecular biology methods.  DAF may, in consultation with the State Laboratory, address the issue of ISTA accreditation of GMO testing of seeds, if and when this issued arises.  Co-operation in this area would allow for greater links between the State Laboratory and DAF’s laboratories.
A molecular biology testing service provided at Backweston and integrated into its seed testing and plant health functions would be rated as ‘Good’.

6.3.7
Seed Testing

General seed testing and mycology is done at the STS, which is the only laboratory to provide these services in Ireland.  The laboratory is accredited to ISTA, and is therefore the only laboratory in Ireland that can issue International Certificates that are valid for international trade in seeds.  

The combined expenditure at the STS on staff, equipment and consumables accounts for approximately three-quarters of DAF’s total expenditure on in-house testing.  Charges levied for seed testing and mycology services amount to approximately 13 and 18% of the cost of providing these services (see Table 5 and Appendix II, Table 5 ).  

In 2004, approximately 9,000 tests were performed as part of general seed testing and mycology.  Of these, 86 (<1%) were for international certificates.  The vast majority of tests were in support of the certification scheme or were private samples.  Exchequer expenditure in this area therefore benefits dis-proportionally individuals, or companies, which avail of the services.





6.3.7.1

Increasing charges at the STS

As has been shown in Section 6.3.7, the costs recovered by the STS equate to approximately 13% of its expenditure.  When the charges currently made by the STS are compared with those of other ISTA accredited seed testing stations (Table 7), the STS is found to be well below equivalent stations.  There is therefore scope for greater cost recovery from the seed industry. Increasing the costs of services provided by the STS by up to 200% would in many cases be justified (see Appendix IV, Table 1).  This would result in a reduction in the net cost to DAF of providing this service of €127,000.  An charge increase of this magnitude would have to be pursued in a incremental manner in order to ensure that the number of samples submitted did not decline and therefore offset the financial benefit of the increase in charges.
Table 7.
Comparison of fees (€) charged by ISTA accredited seed testing stations (2004)
	Test 
	STS
	NIAB1
	SASA2

	Germination
	11.50
	42.20
	23.60

	Purity
	8.50
	24.80
	29

	Moisture
	8.50
	21.80
	22.10

	Tetrazolium
	25
	54.60
	42.60

	
	
	
	


1National Institute for Agricultural Botany, Cambridge, 2 Scottish Agricultural Science Agency, Edinburgh



6.3.7.2 Reorganisation and staff flexibility

Currently, staff at the STS are not required to perform duties other than seed analysis.  Consequently there is currently over-capacity at the STS (see 5.2.6.1).  Greater flexibility in the allocation of staff duties would allow for savings to be achieved in overall staff costs.  The transfer of two SA grade staff to other duties within DAF, specifically as support staff to the proposed entomology and molecular biology services (see 6.3.2 and 6.3.6) would result in a net saving to DAF of €87,000.
Staff resources could also be utilised more effectively by increasing the role of the STS to include tests other than those on seeds.  A high degree of staff flexibility was noted among SA’s and technical staff at all laboratories visited as part of this Review.  The STS at Backweston has numerous laboratories which could be used to provide a range of services which are urgently required by other Divisions.  
As detailed in Sections 4.2.1.2 and 5.2.6.3, some staff at the STS are engaged in tasks which are inappropriate to their grade.  Mycology work at the STS could be transferred from an AAI grade staff member to an SA grade staff member under supervision, with resultant savings.  This would release the AAI staff member to supervisory duties in the mycology and virology areas as envisaged in Section 6.3.3.2 and 6.3.5.2.
6.3.8
Feedingstuff Analysis

DAF out-sources a large number of tests on feedingstuffs.  With the exception of those mentioned in Section 6.3.9, all these tests are out-sourced to the State Laboratory.  

The State Laboratory is the designated laboratory for feedingstuffs analysis and has been deemed to provide a good service.  
6.3.9
Feedingstuff Microscopy

The feedingstuff microscopy services provided by the STS and through contract by the IEC were both rated as ‘Good’.  Both laboratories have or are in the process of achieving accreditation for the microscopy test.  Following the Review of Department Policy on Feedingstuff Controls (see Section 5.5.5), it was decided to reduce the number of samples requiring analysis by approximately 50%.  
6.3.9.1 Out-source this service

Feedingstuff microscopy could be out-sourced entirely to an external provider such as the IEC.  The reduced sample numbers would be sufficient to maintain this test as commercially attractive.  The cost of out-sourcing this test would also be lower than other options, assuming that charges are not increased (see Section 6.5).  DAF laboratory resources which were no longer required for this service could be reallocated to other areas where deficiencies exist in laboratory services.  The STS could continue to provide a feedingstuff microscopy service to the Veterinary Division.  This would maintain expertise within DAF in the microscopy area.  This option should secure a rating of ‘Good’.

6.3.9.2 Provide service in-house

The feedingstuff microscopy service could be provided by the STS at Backweston where expertise and facilities are available for that purpose.  In addition to being the most expensive option, it would limit the ability of the STS to assume new responsibilities in other areas, as surplus facilities would not be available.  This option should secure a rating of ‘Good’.



6.3.10
Fertiliser Analysis

As with Section 6.3.8, DAF out-sources all its fertiliser analysis to the State Laboratory and this service has been found to be ‘Good’ despite concerns over timeliness.  No change in this arrangement is envisaged however and DAF has ongoing meetings with the State Laboratory to discuss where the service provided could be improved.
6.3.11
Yield and Quality Testing of Crop Varieties

The yield and quality testing work carried-out directly by CVE, involves simple test procedures which do not require the staff to be qualified Laboratory Technicians.  The work is carried-out by Technical Agricultural Officer (TAO) staff, who at other times are involved in field work. 
The work has a satisfaction rating of ‘Good’ and it is complementary to the field work.  Supervision is by AAI grade staff who devote only a small proportion of their time to this work.  The volume of samples tested is very large and the need to have the testing carried-out within strict time limits usually due to the perishable nature of the crop samples and also the need to have seed ready for sowing in good time, means that it is not practical to have this work carried-out at other laboratories.  Efforts are ongoing to improve efficiency by the provision of up-to-date technology as it becomes available.

It is expected in the near future, the amount of this work will remain static.  This is based on the expectation that over time, crop variety trialling will change in line with changes in farming practices and consumer demands, which may involve changes in the crops being grown, and in the methods of production (e.g. low input cultivation of crops, organic production, and the growing of GMO crop varieties), resulting in a continuing need for trialling to select the varieties most suited to Irish conditions, from the expected flow of new improved varieties offered by breeders.

Given these considerations, it is unlikely that any improvement concerning laboratory work carried-out directly by CVE Division, can be achieved by radical restructuring of the CVE programme.

Some quality testing work, mostly of a specialised nature and requiring the expertise of staff with laboratory testing qualifications, is carried-out for CVE Division by State and outside bodies. Typically, this work is carried-out by bodies who are already carrying out those tests on a large number of samples for themselves or other clients, with the CVE samples amounting to only a small percentage of their total. As the number of samples for each test is small, it would in many cases be difficult initially for DAF to provide the necessary facilities and expertise. However, other developments in DAF’s laboratory testing capabilities over time, may result in it becoming feasible for DAF to efficiently carry-out more of those tests.







6.3.12.1 

6.3.12.2 

6.3.12
Contaminants of Agricultural Produce

The State Laboratory currently carries out the laboratory work for certain contaminants, namely nitrate levels in lettuce and spinach, under legislation controlled by the Department of Health and Children.  No change in this service is currently required.  In the event that other non-pesticide contaminants, for example heavy metals, are to be monitored or other crops species evaluated, a more comprehensive service would be required necessitating a review of the laboratory arrangements.  


6.3.13
Timber Technology 

This is a highly valued and specialised service provided to FS. However the service is rated as ‘Acceptable’ as service provider is a sole trader and if the individual becomes unavailable, so also does the service.

The number of queries and samples will remain relatively low and it is considered that the unique and highly specialised nature of the test does not justify the recruitment by DAF of an in-house specialist. 
6.4
Preferred Options
From the options presented in Section 6.3 for meeting the laboratory requirements of DAF, the preferred options are given in Table 8.
Table 8.
Current and preferred options for meeting the laboratory requirements of DAF
	Service
	Current 
	Preferred Option

	Nematology
	Teagasc
	Teagasc –subject to service agreement, monitoring and review

	Entomology
	Private consultants
	Provide in-house at Backweston

	Mycology
	CVE, STS and HPH labs plus out-sourcing
	Provide in-house at Backweston

	Virology
	Potato laboratory for potato viruses only
	Provide in-house at the Potato Laboratory, Raphoe, with technical supervision from Backweston based pathologist

	Bacteriology
	State Laboratory
	No change

	Molecular biology-
	GMO
	Out-sourced
	Out-source GMO testing to State Laboratory

	
	Other
	None
	Provide in-house at Backweston

	Seed testing
	STS
	No change but staff deployment and charges review recommended

	Feedingstuff microscopy
	STS and out-sourced
	Out-source, but retain analysis of Veterinary Division samples

	Feedingstuff/fertiliser analysis
	State Laboratory
	No change

	Yield and quality testing
	CVE Laboratory
	No change except for mycology

	Contaminants of agricultural produce
	State Laboratory
	No change

	Timber analysis
	Private consultant
	No change

	
	
	


6.5
Costs associated with Alternative Policy or Organisational Approaches
The estimated costs associated with proposed policy or organisational changes are given in Table 9 and in more detail in Appendix IV, Table 2.  These estimates are derived from a number of sources.  For staff, the resources allocated by laboratories providing these services in other countries (see Section 5.6) were used as a guide.  Estimates of out-sourcing costs were derived from information given in Section 5, Tables 1, 2, 3 and 5 and Appendix II, Tables 1-6.  

Staff resources were the largest contributor to the cost of providing tests.  The estimated costs take into account the temporary redeployment of staff being transferred within DAF.

Table 9.  Costs associated with proposed options for meeting laboratory requirements of DAF (preferred options in bold text)
	Area
	Current 

(€ ‘000)
	Options 
(Preferred options in bold text)
	Cost 

(€ ‘000)
	Comment

	Nematology
	171
	Out-source to Teagasc
	171
	Recognises Teagascs commitment to this service

	
	
	Out-source to DARDNI
	200+
	

	
	
	Service in-house 1
	115
	Does not include capital costs of developing a laboratory 

	Entomology
	27
	Service in-house
	118
	Full service including consultancy and research which are not now available

	
	
	Out-source to Teagasc2
	27
	

	Mycology
	983
	Service in-house
	1144
	Full service.  Currently only 60% of need satisfied

	
	
	Tender for service
	207
	

	Virology
	28
	Service at the Potato Laboratory
	73
	Full service.  Currently HPH Divisions requirements not satisfied

	
	
	Service at Backweston
	73
	

	Bacteriology
	0
	Out-source to State Lab
	0
	No cost to DAF

	
	
	Service in-house
	126
	

	Molecular Biology
	GMO 
	3
	Out-source to State Lab
	0
	Recognises State Lab expertise in this area

	
	Other
	None
	Service at Backweston
	139
	Essential service which embraces new technologies 

	
	
	Out-source to State Lab
	0
	

	Seed Testing
	7103
	1.Increase charges by up to 200% and 

2.Improve staff efficiency 5
	4966
	Increases staff efficiency and return from beneficiaries of service

	Feedingstuff Microscopy7
	120
	Out-source but retain Vet. samples
	116
	Frees DAF resources to address areas where greater need exists

	
	
	Service in-house
	171
	

	Feedingstuff/Fertilisers
	98
	No change
	98
	

	Yield/Quality Evaluation
	393
	No change8
	387
	

	Timber technology
	2
	No change
	2
	

	
	
	Supervisory AI Appointment
	889
	To co-ordinate testing and research role of Plant Unit

	
	
	
	
	

	
	1,650
	Total Preferred Options
	1,802
	


1Does not include substantial capital costs, 2 Not full service, 3Incl. recovered costs, 4Incl. proposed charge increase (see Section 6.3.7.1), 5Through staff redeployment, 6 Savings of €127,000 through increased charges and €87,000 through staff redeployment 7For comparative purposes, based on 1,700 samples from FFGPP as per Review of Department Policy on Feedingstuff Controls (2005), 8 Minor savings through reorganisation of mycology, 9 See 6.5.1.1
6.5.1
Staff Structure

6.5.1.1 Managerial Staff

The Bearing Point Report (see Section 5.5.2) envisages the creation of the post of Head of Agricultural Laboratories who will have responsibility for the current Dairy Science, Pesticide and Plant Health Laboratories and the STS (see Figure 4).  Bearing Point also proposes a Head of Dairy Science Laboratories and a Head of Pesticide, Seed Testing and Plant Health Laboratories.  Responsibility for individual work areas within the latter grouping will be at AI grade level (see Figure 5).  In addition to the five existing AI posts, it is proposed to create an additional AI grade post in charge of Plant Health testing with responsibility for specialised staff working in each of the areas for which an in-house service is proposed, namely entomology, molecular biology and pathology (mycology and virology).

The additional AI grade post is necessary given the diversity of the new work areas proposed, its research function and the need to co-ordinate the work of the unit within the new laboratory structure.  
6.5.1.2
Specialised Staff
The options which involve the provision of laboratory service in-house, would require additional specialised staff deployment.  Entomology and molecular biology would each require the recruitment of a specialised staff member.  The post of pathologist within the STS would be transferred to the new AI and would be expanded considerably to include virology and mycology of horticulture, forestry and seed crops.
DAF has to give cognisance to the need to ensure there are acceptable career development opportunities for specialist staff which values and encourages their skills. 

6.5.1.3
Support Staff
The positions of support to specialised staff members could be filled from within current staff resources.  It has been demonstrated that there is scope for this within the STS (see Section 5.2.6).  In order to achieve ‘critical mass’ for the services being provided it would be necessary that permanent support staff be assigned to each new work area.  This could be achieved through a redeployment of staff currently engaged in seed testing duties.  
The drive for accreditation for laboratory services will place extra demands on staff resources.  Currently within the STS, approximately one staff unit is used to maintaining laboratory accreditation.  The staff resources required will inevitably increase as more work areas become accredited.  
In some areas of work, there is a requirement for extra staff at certain times of the year.  These staff positions could be filled using a seasonal transfer arrangement with existing staff from STS and also CVE Division.  Such arrangements are common internationally (see Section 5.6).
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6.5.2 Cost implications

The greatest out-lay of new resources would be for the molecular biology service followed by the entomology service.  Both these services are considered critical to the ability of DAF to satisfy its laboratory requirements into the future.  This out-lay is principally for specialised staff.  The post of pathologist would be cost neutral because it would be filled by the redeployment of an AAI.
There are savings associated with the preferred options and laboratory structures outlined above.  These savings are achieved by the following measures:
· Reassigning HSA and SA grade staff at the STS to other duties on a permanent or temporary basis;
· Focusing the DAF’s feedingstuff microscopy service on Veterinary Division samples; 
· Increasing charges at the STS by up-to 200% to bring it into line with other seed testing stations and
· Combining DAF’s disjointed plant health (principally mycology) services into one cohesive unit at Backweston with appropriate staffing.
When savings associated with a revised laboratory structure are included, the overall increased cost to the Exchequer, including the creation of two new specialist and one managerial post, is approximately €150,000 per annum.  These costs should be expected to increase with time in response to increases in volume and diversity of work load.  However by taking an integrated, flexible, technology-focused approach, it will be possible to provide an efficient and competitive testing service.
It should be noted that the proposed options also fully service DAF’s mycology, entomology and virology requirements and is consistent with international trends (see Section 5.6).  DAF will also have access to in-house expert opinion in all the major areas in which it is involved.  It also includes sufficient flexibility for future expansion and the development of an active research programme.
The increase in costs could be mitigated further by addressing the issue of cost recovery (see Section 5.2.5).  Control services in some other jurisdictions (see Section 5.6) have a more robust cost recovery policy than DAF and as a consequence their laboratory activities are largely self financing.
This increase in costs should be viewed in terms of providing DAF with a laboratory testing service which substantially improves upon that currently availed of.  In particular, it includes the appointment of additional staff to provide testing in the entomology, mycology and crucially molecular biology areas.  It should be readily accepted that as testing becomes more technically demanding, the costs associated with these tests will increase, but so will the quality of the analysis. 

Crude comparisons between current and proposed costs do not take into account that the current system has a number of critical weaknesses which have the real and immediate potential to significantly damage the contribution these sectors make to the economy.  For example, the loss of protected zone status through the lack of credible laboratory support to HPH Division would impose a financial penalty far in excess of the additional resources proposed in this plan.
Section 7
Performance Indicators

(Terms of Reference No. 7)

7.2 Background 

In this section, potential future performance indicators are defined and discussed.  The purpose of performance indicators is to identify specific developments which can be quantified and used as a measure of the success of the programme. 

7.3 Characteristics of Performance Indicators
In order for performance indicators to be useful, they must be:

· Achievable within a short to medium period of time;
· Relevant to the programme;
· Quantifiable;
· Mutually compatible;
· Independent of external factors.
Performance indicators are also dependent on the means and extent to which the recommendations of this Review are implemented.  Performance indicators which should indicate improvement in the efficacy and efficiency of the programme are given below.

7.4 Proposed Performance Indicators
7.3.1
Range of tests available

It should be the aim of DAF to have a programme in place which can meet all its laboratory requirements.  The most effective means of achieving this is to have laboratories, either in-house or external which have expertise in all the main testing areas required by DAF.  It should be the responsibility of these centres of expertise to provide all tests within their specific areas.  It will be part of their role therefore to invest time and resources in preparing for new testing requirements which may arise through pursuing a pro-active research programme and develop links with other institutes and international organisations.

7.3.2 Cost per sample
Although the majority of testing done for DAF, is driven by legislation, is important that Exchequer expenditure on laboratory testing be shown to achieve value for money.  The cost of providing individual tests is therefore an important performance indicator as it indicates the efficiency with which resources are utilised.  It should be the objective of the testing service to harness the potential presented by new technology for both providing a higher quality of service but also minimising the costs associated with individual tests.
7.3.3
Number of tests rated as ‘Good’

A key performance indicator for laboratory testing should be that all tests conducted by or on behalf of DAF should be rated as ‘Good’ in accordance with the criteria set out in Section 4.1.  The standard of service required, such as sample turn-round times or species identification, should be agreed between the customer Divisions and the service providers in all cases.
7.3.4 
Performance in Ring Tests 
A useful measure to be used as a performance indicator is the performance of laboratories in ring-tests which allow for direct inter- and intra-laboratory comparisons.
7.3.5 Number of Service Level Agreements

All services provided by DAF to its customer Divisions should be formally recorded using Service Level Agreements.  These agreements should specify the range and number of tests required, the expected turn-round times, the level of accuracy required and have an agreed reporting structure.  As the role of DAF’s laboratories is also to provide consultancy services, there should be scope within the Service Level Agreements to allow for field visits and sample collection by laboratory staff on behalf of customer Divisions.  This will also help to provide an integrated control service and provide a stimulus for research.
7.3.6
Number of Complaints from DAF Divisions
Any agreement between a laboratory and customer Division to provide a service should include a specified complaints procedure.  Such procedures are a common element of laboratory accreditation.  The advantage of such a procedure is that it allows issues such as timeliness to be addressed early on in the development of a laboratory customer relationship.  It also provides a useful means for both parties to be kept informed on their requirements and the limitations of the service which can be provided.

7.3.7
Number of tests accredited

While it is desirable that all tests should be done in accredited laboratories, it may not be practical that every test be accredited.  Accreditation should apply therefore where it is a requirement under EU legislation, where it is the international norm or where the test is done routinely and in significant numbers.  In addition, common elements which apply to a number of ever changing tests, such as media preparation for mycology, should be accredited.  

7.3.8
Level of consultancy services available to DAF

DAF should have available to it experts in key areas of its activities.  Where possible these experts should be DAF personnel.  Currently, in-house expertise is required in pathology, entomology and molecular biology testing.  Expertise in other areas of DAF’s activities, although desirable does not place the same demands on rapidly developing situations as in the above mentioned disciplines.  
7.3.9
 Number of contributions to scientific fora

In order to raise the credibility and profile of a testing laboratory, it is important that it contributes, where possible, to scientific fora in the form of presentations, articles and peer reviewed papers.  In addition publicising the work done for DAF, such activities increase the standing of DAF among the general public.  
7.3.10 Number of relevant collaborations with other organisations within the State

An essential component of increasing the expertise and knowledge-base of DAF laboratories is to encourage their collaboration with other scientific organisations within the State.  This will facilitate the incorporation of DAF’s laboratories into the national research infrastructure and provide a necessary stimulus for research.  This performance indicator should also involve the number of post-graduate and under-graduate students engaged in research work at DAF laboratories.

7.3.11 Number of EU-sponsored collaborations

The greater competition for research funding within Europe has led to the development of a hierarchy of scientific establishments in various disciplines.  It should be the ambition of DAF laboratories to become involved in collaborations with other EU organisations and to become recognised as being among the top tier of EU scientific centres.

Section 8
Recommendations

(Terms of Reference No. 8)

8.1 Recommendations
(i) Organisational Change  
It is recommend that there would be a Central Plant Laboratory (CPL) which should comprise a Seed Unit and Plant Unit (see Section 6, Figure 5).

(ii)
Backweston Complex and the CPL

The CPL at Backweston should, assume responsibility for general seed testing, feedingstuff microscopy and seed mycology, as well as responsibility for new areas such as entomology, mycology, virology and molecular biology as follows:
a. Entomology
It is unlikely that this service can be provided by any institution within the State and there are inherent weaknesses in assigning this service to private individuals.  DAF should therefore employ an entomologist to be located at Backweston with the requirement that they provide an entomology service to the HPH and FS Divisions and engage in research of relevance to maintaining Ireland’s relative pest free status in Europe.

b. Mycology
From the investigation conducted into this critical area, it is clear that the quality of this service can be improved by DAF providing at Backweston all mycology testing for HPH, SC and FS.  

c. Virology
It is recommended that this service is provided at the Potato Laboratory, Raphoe.  It is essential that the Potato Laboratory achieve accreditation for the virology service as this will largely negate the problem posed by not having a qualified virologist assigned to this laboratory.  It is recommended that technical responsibility for the virology work should be assigned to the pathologist based at the CPL.

d. Molecular biology
The role of molecular biology in providing rapid and reliable diagnostic services and as a research tool cannot be understated.  It is imperative that the CPL develops expertise in the area of molecular biology.  It is recommended that a specialist staff member qualified in molecular biology techniques should be employed to provide molecular support to other services based there.
(iii)
Charges

a. The charges for general seed testing and seed mycology services have been shown to be significantly below those of other equivalent centres and it is recommended that they be increased.  
b. DAF Divisions in receipt of other testing services should review their fee charging policy taking into account the legal basis and  other reasons for undertaking the tests.

c. Where a test is provided directly to the public for commercial purposes, full cost recovery is recommended.
(iv)
Forest Service
All of FS’ requirements for laboratory testing, which are currently met through out-sourcing, should be done at the DAF Laboratories at Backweston, with the exception of timber technology, (for which current arrangements are most practical) and nematology.  In the latter case, this service should ideally be included with DAF’s general nematology requirement but given concerns raised at meetings with Teagasc, it is judicious at this point to maintain the current arrangement with the Dutch PPS.

(v)
Nematology
The investment made in the nematology laboratory at Oak Park suggest that Teagasc are committed to providing this service.  It is recommended therefore that Teagasc provide this service, but a service level agreement should be agreed between DAF and Teagasc and that the service be monitored closely and subject to further review.  In the event that this service proves unsatisfactory, other options should be pursued.
(vi)
Bacteriology
The State Laboratory is best positioned to provide this service.  However, contingency plans should be established between the CPL, HPH Division and State Laboratory in case of significant bacterial disease out breaks.
(vii)
GMO Testing
It is imperative that the State Laboratory continue in its role of providing GMO testing facilities to DAF.
(viii)
Feedingstuff analysis/Fertiliser analysis
Given legislative constraints, the technical nature of the tests and the quality of the service thus far supplied, it is recommended that feedingstuff and fertiliser analysis, excluding microscopy,  continue to be provided by the State Laboratory.
(ix)
Feedingstuff Microscopy
The objective of out-sourcing commercially viable tests must be balanced with DAF’s need to maintain expertise in certain critical areas.  It is recommended therefore that FFGPP's routine requirement for feedingstuff microscopy be out-sourced on a tender basis.  In order to retain expertise in this area, Veterinary Divisions requirement for microscopy should be retained by the CPL. 

(x)
Yield and Quality Evaluation of Crop Varieties
Most of these tests involve time-sensitive but relatively unsophisticated analysis.  The staff requirement is fully met by CVE technical staff who at other times are involved in field work.  

It is recommended that yield and quality testing of crop varieties remain unchanged with the exception of seed testing and mycology tests, which should be done at the CPL.  

Specialised quality tests, such as the baking quality tests on wheat, currently carried-out by outside agencies, should continue to be outsourced in the short term, but this should be reviewed after significant developments in DAF’s laboratory testing capabilities have taken place.

(xi)
Contaminants of Agricultural Produce
It is recommended that the State Laboratory remain the service provider.  

(xii)
Research
It is recommended that DAF laboratories adopt a pro-active approach to collaborative research.

(xiii) Staff Resources
To implement these recommendations, an additional two specialised staff (entomology and molecular biology) should be assigned to the CPL and an AAI should be redeployed to take charge of pathology (mycology and virology).  An additional AI grade post should be put in charge of Plant Unit with responsibility for specialised staff working in each of the areas for which an in-house service is proposed, namely entomology, molecular biology and pathology (see Figure 5).

A minimum of one support staff should be assigned to each expert .  The support staff posts should be filled using existing CPL posts.  It is important that CPL staff should be flexible in relation to the duties which they perform within the CPL.
The recommendations on staff resources are the minimum requirement at this time and should be kept under review taking into account technical developments and the expansion of research involvement with a view to achieving maximum utilisation of facilities.
DAF has to give cognisance to the need to ensure there are acceptable career development opportunities for specialist staff which values and encourages their skills.
(xiv)
Service Level Agreements
All services provided either in-house or by out-sourcing should be based on service level agreements between the client and the service provider.  These agreements should include the requirement for regular meetings between clients and service providers, a complaints procedure, charges and a minimum period of notice where the agreement is to be discontinued by either party.  
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Figure X75.  Proposed organisation of Laboratories in the Pesticide, Plant Health and Seed Testing Division including the Central Plant Laboratory, at Backweston and the Potato Lab, Donegal(1).  New posts are coloured yellow.  Temporary staff transfers between work areas are shown by broken line.  Posts filled by staff redeployed from the STS are underlined.
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� Following staff redeployment, this service was discontinued in January, 2006


† Following recent promotions within this Division the HPH mycology service has been discontinued


� Since this visit, the O’Hare report has been implemented and a new agency the Agri-food and Biotechnology Institute (AFBINI) created.
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