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1. Why a consumer issues guideline iseeded along the implementation of an R&D
innovation project?

An R&D project, in general, has several startingn{go The literature (Linnemann et al,
2006) differentiates process development and ptodievelopment. The Food Tech
Innovation Portal (Food TIP) puts the technologigaéstions in the focus. The Technology
Sheets of the Food TIP offer a lot of opportuniteshe technical solutions that could serve
the process development as well as the productlafawent. The expected results of the
development (cost saving, better nutrition valuew rproduct concept, extended shelf life
etc.) could be diverse, but the success of theyatsdon the market could not be realised
without consumer acceptance. Nowadays it is fundémheo take into consideration the
viewpoints of the consumers from the beginning.eRafl consumers will be more and more
important part but not only element that can damannovation projects.

A product is only successful in the market if iffiisally purchased by the consumer. For this
reason it is essential along the total innovatituairc to consider and enforce consumer
requirements in line with other (technical, econgrfinancial, legal etc.) viewpoints.

2. What are the aims of this guideline?
The guideline focuses on the following topics:
- Giving relevant and practical informatioregarding consumer issues for the
successful innovation process
- Giving special information and aspects to the faages of the innovation process
Summarized, our aim is to give information, essgstiand advice about the most important
consumer issues to reduce the risk and uncertafrdgvelopment.

3. What is the structure of the guideline?
This guideline is intended to provide an overvievthe following chapters:
- Basic information about the factors of consumer eptance regarding novel
technologies and food products
- Total Food Quality Model and its utilization in thovation project
- Proposals on how to integrate the outcomes/viewpahthe different expertise
- Consumer issues that have to be taken into acctuough the 4 successive
development stages
- Relevant research findings based on the consumgiestin HTE project
The first part of the guideline (in chapters 4 &has given as a theoretical overview about the
two most important consumer issues regarding theviation: consumers’ concern and food
quality.
After that (Chap. 6) proposals are given how toegnate the different professional
viewpoints.
In the 7th chapter the relevant tasks are sumnthalkmg the innovation process.
And finally (Chap. 8) the research findings of th€E project’'s consumer acceptance studies
demonstrate some practical details about consusieperception and consumer choice.

4. Factors of the consumer acceptance regarding neivtechnologies and products
Nowadays, food products are quickly alternatingtioe shelves of the stores to meet the
rapidly changing consumer demands. There is adfiemmpetition among companies. In
general the market is saturated and consequentiyessful sales necessitate a consumer-
orientated approach in the innovation process. fwoduct development is needed to provide
food of desired quality and in addition the foodlustry should increase the sustainability
along the food supply chain. Sciences are contiglyodeveloping and recommending new
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technologies in compliance with the emerging newscmer and social demands (freshness,
shelf life, convenience, energy saving, waste redacchanging age group characteristics
etc.). While the consumer is delighted of the tapliy foodstuffs, perception of the changing
food processing technologies is not so clear-cattoAthe consumer, an unknown technology
often bears risk to him (e.g. discussion on thesgeally modified foodstuffs).
Food perception by the consumers is influenced agynfactors (Fig.1.).

AR Lnnemsnn ef &l S Trends in Food Science & Technology 17 (2006) 184-190

FOOD PERCEFTION BY COMNSUMERS

Fig. 1. Food perception by consumers (Sijtsema, Linnemann, van Gaadbeek, Dagevos, & Jongen, 2002).

Figure 1 (Sijtsema et al., 2002) shows, that thregmal, social and country specific features
are very important in consumer acceptance. Accgrtbnthe figure the personal, social and
country specific features are very important instoner acceptance. This is the reason why
the differences between countries and several comssegments are highlighted in the ITP
guideline.

In accordance with several consumer investigatithes European people show negative
attitude to risks, especially to health risk (Hamd Gaskell, 2008; Eurobarometer, 2006).
There have been several food scandals and foodetatbreaks in the last two decades all
over in Europe. The consumers were hit by thessesr(for example BSE crisis, EHEC
outbreak, dioxin crisis, Listeria outbreak) andcsithen their confidence in food safety issues
has become a very considerable topic. Consumershieainknown the most, especially new
techniques and technologies (e.g. genetically nemtlifoods, cloning animals for food)
(Banati, 2008). Despite efforts to strengthen pulgibnfidence in food safety, some new
technologies have difficulties in spreading sucftglysinto industrial practice. However, risk
of the innovation process can be reduced whencalssumers’ acceptance is considered. The
consumer acceptance is a very crucial topic durmgpvation, because it seems that
consumers are considerably uncertain, anxiousramdasingly critical about food safety.

The topic of consumer acceptance is growing irrditee; some important view-points are
highlighted here (Siegrist, 2008; Ronteltap et2007; Frewer et al., 2011)

Influencing factors on consumer acceptance
* Risk-benefit perception
o Perceived risk (when the risk is voluntary, constsméave a larger
willingness to accept risk; consumers perceive zatthmore riskier when its
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consequences are largely unknown to scientific ggpdéamiliar risks are
perceived as less severe than unfamiliar ones)

o Perceived benefit (regarding taste, price, animafase, health etc.; analysis
of willingness to pay shows which attributes have higher importance and
utility for the consumers.)

o Perceived naturalness

o Moral and ethical concern (for example by biotedbgy ,tampering with
nature”, ,playing God”.)

* Knowledgg(The studies showed that consumers’ level of kedgé has an important
role in acceptance, but only the knowledge doedeaat to consumer acceptance).

» Labelling (The labelling provides additional information abtiue technology and so
can increase awareness and transparency).

» Socio-demographic facto@omen are more concerned, less positive andyliteel
perceive fewer benefits of novel food technologle men. The young consumers
have a more positive perception to new technologiegeneral than the older age
groups.)

» Personal attitudéneophob or neophile attitude; personal value aativattion)

* Trust in the source of informatiofthe most trusted information sources are health
professionals and least of all the media; Europdaion government is more trusted
than national governments)

References include all substantial literature agalwith risk perception regarding new
technologies.

5. Total Food Quality Model and its utilization in the innovation project

The user-oriented innovativeness of the food chiginsore important than ever:

- Most of the attributes of the food products aramgible for the consumers e.g. the
additives, quality of ingredients etc.).The foodgassing is developing continuously,
what also results intangible product attributeg.(the safety of the food processed by
novel technology). These intangible elements irs@sathe consumers’ doubts
regarding the products made of unknown novel telcigies.

- There is an increasing demand for individualizeatpcts;

- There are new technological opportunities to improempetitiveness;

- There is an increasing public interest regardingtasnable development and the
consideration of ethical and environmental aspalctisg the food chain.

User-oriented innovation is defined as a processitds the development of a new product or
service in which an integrated analysis and undedshg of the users’ wants, needs and
preference formation play a key role (Grunert e2a08).

The Total Quality Food Model (TQF Model) was deywsd by Grunert at al. (Grunert, 2005;
Bronso, Fjord and Grunert, 2002) to integrate w&i@pproaches into one conceptual
framework specifically for analysing quality pertiep of food. This model (Fig. 2) is

recommended to take into consideration by the iatiom projects to fulfil the consumer

demands.
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Fig.2. The Total Food Quality Model (Bronso, Fj@md Grunert, 2002)

The TQF Model analyses the consumers’ quality geice along two major dimensions:
horizontal and vertical dimension. The horizontanehsion is the time dimension: it
distinguishes quality perception before and aftecpase. The vertical dimension deals with
inference-making. What motivates consumers to mey/food product rather than another?
Before the purchase consumers can form their guatipectations based on several extrinsic
and intrinsic (sensory) quality cues (signals). Iu&ues are connecting to the consumers’
knowledge, expertises and beliefs about good qudtixtrinsic quality cues such as brand,
product origin, quality labels etc. refer to theammgible credence attributes of the products
(e.g. food safety, origin, production method), whean not be observed and checked by the
consumers directly. Intrinsic cues refer to phylsm@perties of the product. For example
consumers use the colour and fat content of meah asdicator of taste and tenderness. The
expected quality has four major quality aspectsissgy, health, convenience and process
characteristics.

Experience can be evaluated after the purchasexiectations based on quality cues can be
confirmed or contradicted after the trial. Confitioa and disconfirmation of expectations is
the major determinant of consumer satisfaction aha¢onsumer intent regarding future
purchases.

Especially for new products, where the formatiorexpectations at the point of purchase can
not be based on previous own experience, the aweptor rejection of the product is a
crucial point for success. In line with this statt) in case of food products the importance
of credence qualities is increasing. Mostly headtlated and process-related qualities belong
to this category. The introduction of a new prodslubuld have support by information about
the process and product attributes. There areréifftecommunicational tools to inform
consumers, such as the labelling, advertisemerdspanspects etc. These tools help the
producers to frame consumers’ confidence in pradymebduced by novel technologies.
Another method for increase of consumers’ acceptasdhe tasting. If the consumers get
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experience about the sensory properties of theugtpthey can revise the expected quality of
the product by the experienced quality. Sum upnfog consumer confidence and consumer
experience has outstanding importance in an inmmvarocess.

How can we use this theory (TFQ Model) in practice?
Sondergaard has suggested a new product developnogiei that takes an understanding of
consumer quality perception as its point of depar{Grunert et al, 2008) (Fig. 3.).
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Fig. 3. Product development based on quality pmsitg (based on Sgndergaard, 2003).

In general the physical product is developed fansd the positioning of the product in the
mind of the consumer follows later. In Sondergaangw model the order is reversed. First
step of development is a positioning of the prodacterms of certain qualities which are
desired by consumers. So motivation of purchase bmrmguaranteed. The positioning of
product has to be translated into a physical produthe product development process. In
addition to these intrinsic cues have to be complged with appropriate extrinsic cues. The
intrinsic and extrinsic cues result in the peraaptdf quality before/during the purchase and
during preparation/consumption corresponds withpleaned positioning.

6. Proposals, how to integrate the outcomes/viewpus of the different expertise
Development of a solution is not a linear activiBuring the selection of an appropriate
solution repeated testing cycles, review and adijest should be made until the solution fits
well to the specific needs, requirements, and ifesl of the company. It is worth spending
time on the discussions with people from other idlses. Through ongoing interaction
experts learn from each other and develop trustagmpiopriate decision making (Patist and
Bates, 2008). Close cooperation among food teclgsik) economic, legal and marketing
experts shall be successful (Linnemann et al., 2006
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7. Key questions regarding consumer issues duringp¢ innovation projects — support for
the decision making and the optimization process

The innovation process is a chain of professioeaisions. As a result of them the possible
technical solution becomes more and more outlilmethe successive stages of the innovation
process more and more detailed and particular letyd is needed while support of the
optimization process comes into the foregroundickeffit decision making and successful
optimization can be reached only possessing adeduiairmation. The relevant information
decreases uncertainty and risk, helping to obtaolation fitting well to the requirements.

A successful development can be realized only tjinowell posed and answered questions.
As all development situations are individual, tlsisction would only present examples
without completeness for the right question risangd encourage to further independent
actions. Fig 4 gives an outline of the main steggarding consumer issues related to the
stages the of innovation process.

Pre feasibility stage Feasibility Development stage Launching
1. Assesment and stage 1. Investigations stage
selection of the 1. connected with
consumers’ Exploration the
demands of direct and implementation
Evaluation of the indirect and refinement
potential = information of the
solutions with K== - literature technology
the eyes of review 2. Preparatory
consumers Qualitative examinations
3. Decision making research before the
Quantitative introduction of
research the product
3. Planning new
technology
communications

Fig. 4. Outline of consumer issues during the staennovation

Pre-feasibility stage:
1% step: Assessment and selection of the consumarsints
Level of consumers satisfaction related to theteggroducts, what kind of demands
have emerged on the consumers part and how coeydbth fitted to the international
trends (health, environmental awareness, conveaigegvpoints etc.)?
Are there any risks connected with meeting consamdemands (e.g. whether exists
solvent demand, is there a consumer group to coulg the product? Are the
advantages and higher added value of the new prathwous for the consumers?
Which are the target groups? Is there any chan&nlafgement of the target groups
and/or increase of consumer’s demands? Are therevaaknesses along the supply
chain affecting product quality (e.g. raw matesapply)?
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2" step: Evaluation of the potential solutions witle eyes of consumers

To what extent are the related technologies knomthaccepted by the consumers as
solutions to their demands?

Are there relevant practical and research expeggircthis field?

What kind of data, figures and other informatioe awailable on the target group’s
expected reactions concerning acceptance of thedémgies coming into question in
relevant countries for given products?

Which are the benefits and disadvantages of thesilpes solutions from the
consumers’ points of view? How could we influenoasumers’ perception in case of
both advantages and disadvantages? Are there &wameé successful practical or
research experiences?

Consumer acceptance of the technologies shouldvestigated also in the case when
only the technology itself is modernized (e.g. iempéntation of a cost saving new
procedure) without any change in product quality.isl important for the new
technology not to be deemed by the consumer asngs&ase.

3" step: Decision making

Based upon analyses carried out in various spéeldk, in the pre-feasibility stage
decisions are made on the demands to be met, thet tgroups and the technical
solutions.

Feasibility stage:

In this stage as much direct and indirect infororatshould be explored on the
selected target group as possible. The availabtenskary (literary) and primer
(practical) information shall be collected and gsatl on the following topics:
- quality and risk perception of the concrete taggeup
- orientation habits of the concrete target group @oskibilities of attitude forming
Analysing these figures the necessary further taggeup examinations can be
planned. The target group examinations can be tqtiaé (e.g. in-depth face-to-face
interviews) and quantitative (e.g. questionnairseasments). Although this kind of
analysis is not very cheap, it is a highly effi¢iezol in the reduction of the innovation
risk. Exclusively own investigations can answer ¢juestion, whether the innovation
could be as successful as expected (product, texhyndarget group).
The feasibility stage can produce the followinguitss

- points ahead towards the development stage,

- refers back to the pre-feasibility stage,

- abandoning the planned innovation.

Development stage:

1% step: Investigations connected with the implentertaand refinement of the technology

A series of expert sensory tests are needed fantpkementation of the new technology. As
far as possible, also consumers of the given taygetp should be involved into this work.

2" step: Preparatory examinations before the intrdghrcof the product

Food analytical examinations have to be perfornedated to the correctness of claims to be
shown on the label. For example, if we want totkay our product manufactured by the new
technology can better preserve vitamin contentisagra more natural taste and so on, these
claims shall be confirmed by examinations, too.
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In the pilot stage target group investigations ra@eded, if possible. The results are used by
both the marketing (activities planning) and thaldgy assurance (optimization of sensory
properties, label planning etc.) organizationslpractical to commission expert organizations
(e.g. marketing firms) with planning, execution agwhbluation of these examinations. The
marketing and quality assurance department of dihgpany should build up tight connections
with the researchers to specify objectives and tgures to be answered. In order to plan
product introduction, generally more target groMpreinations are necessary.

In general these examinations are qualitative witbll elaborated methodology (e.g.
advertisement tests, association tests).

3" step: Planning new technology communications

When an entirely new, never before applied techmols introduced, its communication shall
be planned as well. Balanced, clear and concisenrtion is very important. Commencing a
consumers information campaign (e.g. in gastronanit feminine papers) is recommended
as early as possible before entering the market.dlso suggested to refer to the technology
on the packaging. Up-to-date communication solgti@meen number, company website etc.)
should also be invoked. It may also be expedienhdbfy and persuade previously the
consumers’ organizations as well as to cooperatih ifferent governmental players
(authorities, ministries etc.). Good practice & tommunication of new technologies has not
been evolved yet. However, communication practomesiected with the introduction of ESL
(Extended Shelf Life) milk could be seen as a istgnpoint.

Launching stage:

Adequate exploitation of instruments designed ia development stage. As the preferred
sensory attributes play an important part in theeptance of the products, tasting is a good
occasion for the development of people’s buyingl.widased on consumer and other
feedbacks the necessary smaller amendments anficatidns shall be done.

8. Relevant research findings based on the consumstudies in HTE project

One of the major barriers of the successful progessevation is very often the lack of
consumer acceptance itself. It is the reason tbasumer acceptance studies are current
topics in the scientific literature. The utilizati@f scientific results is a very important task,
but is not simple at all. The food industry expeats interested in experience of universal
validity and the researchers are revealing newrinéion about a specific area which has
been statistically verified. This is a practicalidgeline for practitioners based on the up-to-
date HTE results regarding consumer attitude andm@ance.

What kind of free associations do the consumer® lhagarding some new and traditional
technologies’ names? The experiments were carmug¢dnofour countries (Spain, Germany,
Sweden and the Czech Republic) representing theraaegions of EU.

A general summary for the industrial specialistgiv@n in the following:

» Consumer acceptance of foods is a very complex gghenon. Among others it
depends on possible benefits and risks relateaetéobd. The consumers can perceive
the new technologies as a risk factor. Differemhaa of technologies induce different
associations. Overall, nanotechnology, infraredihgaelectric pulse and microwaves
were found negatively, whereas hydrostatic higlsguee, pasteurization and boiling
have more positive than negative associations amdua@ion. There were some

10
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differences among the analysed countries, but thd@ssrences are not statistically
verified or notable.

» According to the consumer’s associations the aedlyechnologies can be grouped
into three sections: familiar technologies (boilingasteurization, high pressure
processing (HPP)), unfamiliar technologies (narnwmtetogy, info communication
technology) and risky technologies (infrared hegtielectric pulses, microwave
heating). Electric pulses technology is not welbkm in public and is linked to
negative terms like electricity or irradiation. éontrast to electric pulses (EP), the
HHP is considered to be more positive than EP.

* The consumers could not associate technologiesfadl categories correctly. The
consumers have not got adequate information albesettechnologies. There was an
exception: milk and pasteurization are fitted tahreather in all countries. Also it is
revealed, that the consumers have not heard ahfrimation and communication
technology (ICT) and nanotechnology in food promess

* In respect to the evaluation of the analysed teldgnes the following conclusions
could be drawn: the consumers perceived the higliEfserence among the
technologies according to knowledge. The lowest rexcowere given for
nanotechnology in all countries, this was the léastwn technology. Highest scores
were given to boiling and pasteurization. In Spi&@ii was known, it was known to
some degree in Sweden, and it was unknown in Ggrman

« The consumer is unaware of certain technologies thede is a very enduring
prejudice against microwave heating. For exampie, German consumers know
microwaving very well, but it is perceived to benatural and unhealthy.

* Biotechnology is perceived to be a more natural &edlthy technology. This
evaluation might come from the prefix ,-bio”. Thiviows the importance of a well
chosen technology name. 'Bio’ seems to be a powesfard for consumers
implicating healthy, but expensive food products.

The next step of our researches in the HTE proja the examination of the effects of
labelling and providing information on the senspeyception of a food product (milk) treated
by different technologies. At first, consumers enéd the same milk sample. Secondly, the
consumers tasted seven milk samples (the same esuaplpreviously) labelled with various
technologies’ names. Thereafter half of the paréints were given written information and
the other half of the consumers was given audioali;)formation about the technologies and
the consumers tasted the same labelled samples. dde description of information was as
objective as possible, but one main advantage aadrain disadvantage were also included
for each technology. The consumers were askedltoui a short questionnaire regarding
their attitude toward new food products (Food Nexph Scale).

The relevant results are the following:

* The labelling of milk glasses with the name of avniechnology had a negative
impact on sensory acceptance. (Although the difieee were not significant in all
cases, the acceptance values decreased for allesgn@ountry -specific analysis
revealed that in Sweden and in the Czech RepuiBietwere not so many significant
differences and in tendency the acceptance valies Wwigher than in Spain and
Germany. This difference could be explained byaté towards new foods: Swedish
and Czech consumers were the most neophilic.

* Based on the third sensory testing, the informatimviding had a generally positive
impact on sensory perception, but it was not sigait in all countries. It is a very
practical finding that written information seems have higher impact on sensory

11
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acceptance than audio-visual information. It islime with consumers’ demands
regarding food labelling. It seems that the writtglormation is more authentic.

» After information providing consumers’ acceptandepasteurization, electric pulse,
high hydrostatic pressure and microwave heatingreased significantly. The
acceptance of nanotechnology decreased after iatmm providing, supposedly
because the description of nanotechnology was ttraictive for the consumers. ,The
impact of the nano-practicles in the nature hasbssn well known yet” and this
disadvantage was evaluated risky by the consumers.

* This study did not support the earlier researchifig that women have a more
negative attitude towards innovative food techn@sghan men. This study did not
show a significant difference between the age gpeajpher.

* The main conclusions of this study are: The giventral and concise information
could increase the consumer acceptance. Maybe nflioemiation itself has more
impact than the information channel (audiovisualvatten). More information about
technologies could be a key driver for better ataepe of the food products
processed by innovative technologies.

The third analysed issue was the willingness to fpaya certain product labelled with new

technology names. The consumers generally haveusiigind disapproval regarding the new
technologies processed products. The main obstadlesh should be overcome by food

producers that how can be reached the first buyiibat level of willingness to pay do the

consumers have?

The objectives of our ‘willingness to pay’ studysva

* toinvestigate consumer willingness to pay anddfyod product processed with
innovative technologies

» to model or predict consumer attitude toward intieregprocessing technologies

» to describe characteristics of consumers’ whondlteng to buy food processed by
innovative technologies.

In order to investigate these questions a choiedaonjoint study was carried out to
simulate a food choice situation with 602 consumerfour different European countries.

Milk was chosen as model product, and we investijahe impact of three attributes

(technology, price and additional information abenvironmental impact) on the willingness
to pay. The chosen technologies were: hydrostagic pressure (HHP), electric pulses (EP),
nanotechnology (NT), microwave (MW) and pasteurma{PST). Before the product choice

short information about the technologies was predito the consumers. In this study we
have used the Food Technology Neophobia Scale I@®a by Cox and Evans et al., 2008,
justification of reliability by Evans et al., 200)0and a shortened version of ECOSCALE
(developed by Bearden et al., 1998) in order teabeonsumers’ attitude regarding novelties
and environmental responsibility, too.

The important findings for industrial experts dne following:

- German consumers had overall the highest mean s/alnghe neophobia scale, they
were significantly more negative toward noveltiggan Czech, Spanish and Swedish
consumers. 20.7% of German consumers were grougedthe ,high neophobic”
group. It means, that in Germany it is the modidalift to change consumption habits.
Fortunately, the costumers aren’t uniform. For eplnv8% of German respondents
were ,medium neophobic” and 1.3% was ,low neophbbic

- Spanish consumers seemed to have the highest emérdal responsibility,
significantly higher, than Czech, German or Swedshsumers. If the eco-friendliness
attribute arises among the arguments supporting itinevative technology, the
environmental responsibility of the consumers ig/\veportant.

12
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- Inline with results of the Food Technology NeopiaoBcale, the milk labelled EP, NT
and MW technologies were evaluated most frequenitit ,non-option” answer by
German consumers. In general the German consurnesg ¢he products made of the
well known pasteurization with pleasure. For Czedmsumers the low price was
important. The Spanish answers were diverse regardechnology, but they
prominently preferred the environment-friendly teclogies. The additional
information (environmental-friendly) has a positim@pact on the utility of this
attribute in all countries. Altogether PST and HHe&chnologies had positive
contributions to the choice situation, while NT, Bfd MW technologies had negative
utilities. A price below average had significangigsitive influence on milk choice in
all countries, whereas prices above had signifigarggative influence.

- We found significant differences between the exashinountries: in Czech Republic,
the price attribute is very clear and nearly twaseimportant as technology or even
trice important as environmental impact. For Germansumers ,technology” seemed
to be much more important than price and trice irtgs as environmental impact. In
Spain the most important for choice decision waes tdthnology and environmental
impact was similarly important. In Sweden thereevsvo important attributes, namely
price and technology. In Sweden the environmentgbict had the lowest relevance.

- The gender had significant influence on the milkich and this influence appeared in
all countries. Female consumers had higher impoetamd utility of ‘technology’ and
~environmental impact”.

- Although the environmental responsibility measulgdthe shortened ECOSCALE
was very different among the four countries. Sigaift difference weren’t revealed
between ECOSCALE value and the results of choicgedbaonjoint study. It was
expected that consumers with higher environmenggbaonsibility (measured by
ECOSCALE) will prefer the environmentally friendlgchnologies more than the other
respondents. But this could not be confirmed in study: the higher environmental
responsibility did not lead to higher importanced autilities of environmentally
friendly technologies.

- Similarly, we did not find statistical connectiorettveen neophobia scale and the
results of conjoint study. Our negative resultshiese field show that the prediction of
consumer behaviour is a very complex issue. Atntioenent we have not got proper
methods for the prediction of consumer acceptathegefore product studies are very
important.

- The innovative technologies have the potentialddobught by European consumers,
but it seems to depend on consumers’ attitude tsvaovel technologies and in some
respect to their environmental responsibility. Gonsrs are willing to pay more for
the environmentally friendly product, if the techmgy is known and safe. The
reduction of consumers’ fear is an important factart this can be influenced by
proper information which can increase the accegtanc
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