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Introduction 

Overall, 75 bioeconomy experts participated in Round 1 of the BioÉire Delphi study (a 50.35% 

response rate), while 53 of these also responded to Round 2 (a response rate of 70.67%).  Figure 1 

and Figure 2 present details and show strong representation across different types of stakeholders. 

 

This combined results report presents the findings from both rounds of the BioÉire Delphi and in 

particular the answer to questions relating to the degree of importance of 18 value chains that may 

have potential in the Irish bioeconomy in the short-medium term. The first 16 of these chains were 

analysed in both Delphi rounds by our experts, with the final 2 value chains representing missed 

opportunity areas highlighted by participants in Round 1 and subsequently included in Round 2. The 

value chain results are presented according to the median and the variability (interquartile range 

(IQR)). The median is the middle response from the total responses, the value separating the 

higher half of the data from the lower half. The interquartile range (IQR) shows how variable the 

responses were. Specifically IQR is the difference between the upper (75 % of the data) and lower 

quartiles (25 % of the data), i.e. the middle 50%. 

 

The rationale behind value chain ratings is also shown below, including participant commentary 

demonstrating consistencies and disagreements between Delphi rounds. Some new issues are also 

highlighted that emerged exclusively in Round 2. Illustrative quotes from both rounds of respondents 

are also presented to add richness to the results. Please note that responses are reported as given by 

respondents, and may not yet be factually correct. A feasibility assessment will be carried out on 

prioritised value chains in the next stage of the project. For now, all responses are reported 

regardless of accuracy as even incorrect statements highlight potential barriers to value chain 

exploitation.  

 

 

Respondent Profile 

Representation from expertise areas remained relatively stable between rounds of the BioÉire Delphi 

with the exception of marine experts (down from 11 respondents in Round 1 to 5 in Round 2). 

Participants identifying with the ‘Other’ category also increased in Round 2, though in the main this 

still included representatives from government agencies, consultants, project development and 

international backgrounds. In terms of stakeholder category, the largest group of respondents in 

Round 1 came from industry. In total, 28 industry experts participated in Round 1, compared to 12 

industry respondents in Round 2. Instead, the largest group of participants in Round 2 came from 

research backgrounds, constituting 32% of the sample in Round 2 (17 individuals) compared to 25% 

in Round 1 (19 research individuals).  

 

The consistent participation from research arenas compared to the drop-off in industry participation 

may be due to several reasons including the time of year of the study, familiarity with research 

processes and/or the potential for more specialised industry interests. While Delphi studies never aim 

to be representative (with a focus on the quality of expertise obtained over the quantity of 

respondents), the diverse sample of participants evident in both rounds of the BioÉire Delphi can be 

noted as providing input from a range of perspectives on the future Irish bioeconomy. Furthermore, 

participation rates in both rounds of the Delphi can be considered high and consistent for an online 

study, with a response rate of 50.35% in Round 1 and 70.67% in Round 2. The breakdown of 

participant categories is further outlined in Figure 1 and Figure 2 below. 
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Figure 1 BioÉire Delphi Round 1 - Respondent Profile (n=75) 

Note: The ‘other’ category (11%) included consultants, academics, 1 regulatory and 1 international organisation 

 

 

 
Figure 2 BioÉire Delphi Round 2 - Respondent Profile (n=53) 

Note: The ‘other’ category (11%) included government agencies, consultants, 1 project developer and 1 

international organisation 

 

 

Results 

The value chains identified by respondents as having the most potential in the short-medium term 

Irish bioeconomy according to the median score in both rounds were VC3 (Using dairy processing 

side streams as a feedstock for new food products using existing and/or novel technology) and VC14 

(Using agricultural waste and by-products as a supplement for bioenergy production using existing 

and/or novel technology). Both of these chains had a median score of 6 in both rounds which means 

that 50% of respondents consistently either “agreed” or “strongly agreed” with their potential. A third 

value chain nevertheless also increased its median score from 5 to 6 in Round 2: VC15 (Using food 

residues and waste as a feedstock for bioenergy using existing and/or novel technology). Changes in 
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the interquartile range between rounds however indicates stronger views and increased consensus 

regarding the potential of VC14 with 50% of respondents having some level of agreement with the 

potential of this chain (“somewhat agree”, “agree” or “strongly agree”). By comparison, more 

respondents were undecided about the potential of VC3 and VC15 (50% either “neither agree nor 

disagree”, “somewhat agree” or “agree”, demonstrated by an IQR of 4-6 in both rounds).   

 

Showcasing the next highest quantitative result, five bioeconomy value chains presented a consistent 

median of 5 in both Round 1 and Round 2 of the BioÉire Delphi. This means that half of the 

respondents at least somewhat agree with the potential of these chains (as opposed to “neither agree 

nor disagree” or disagree to any extent). These are VC5 (Using horticultural by-products as a 

feedstock for biomaterials using existing and/or novel technology), VC6 (Using marine discard as a 

feedstock for animal feed using existing and/or novel technology), VC7 (Extraction of proteins and 

bioactives from marine discard as a feedstock for functional food applications using existing and/or 

novel technology), VC10 (Using forestry resources (particularly thinnings and brash) as a feedstock 

for decentralized heat generation using existing and/or novel technology) and VC16 (Using recovered 

vegetable oil as a feedstock for biofuels using existing and/or novel technology). Two additional value 

chains achieved a median of 5 in Round 2: potential associated with VC2 (Using second generation 

sugar-yielding feedstock for the production of biochemcials using existing and/or novel technology) 

increased between rounds, while the newly presented VC17 (Using seaweed as a feedstock for 

nutrition, healthcare, cosmetic and energy applications using existing and/or novel technology) was 

also positively received in Round 2 of the study.  

 

There were varying degrees of consensus however regarding the potential associated with value 

chains that presented a median of 5. For example, the interquartile range increased for VC10 (Using 

forestry resources for decentralized heat generation) from 4-6 in Round 1 to 4-7 in Round 2. This 

indicates a greater level of dissensus compared to Round 1 results, yet some higher levels of 

positivity that brought the upper quartile of responses up to 7 (“strongly agree”). The most consensus 

in this set of value chains however existed around the potential of VC2 (Using second generation 

sugar-yielding feedstock for biochemical production), whose interquartile range narrowed by one point 

between rounds, alongside the increase of one point in median also. VC5 (Using horticultural by-

products for biomaterial production) also achieved a narrowing of its interquartile range to 4-5, 

alongside a median of 5, indicating a high level of consensus and positivity around this value chain. 

The four other value chains in this category achieved the same interquartile range of 4-6 (an IQR that 

differs by 2 points), indicating a lesser degree of consensus. 

 

The remaining eight value chains have a median score of 4. Seven of these also scored a median of 

4 in Round 1, with the remaining one representing the other new value chain proposed in Round 2 

(VC18). This neutral response (4= “neither agree nor disagree”) indicates high levels of uncertainty 

regarding the potential of these value chains for development in the short-medium term Irish 

bioeconomy. By Round 2, five of these chains achieved an interquartile range of 4-5, one showcased 

an interquartile range of 3.5-5 and the remaining two have an interquartile range of 4-6. The lower 

interquartile range indicates higher levels of agreement however agreement is largely centred on 

“neither agree nor disagree”. 

 

Value Chain Prioritisation  

Overall, compared to Round 1, Round 2 of the BioÉire Delphi demonstrated some stability in the 

perceived potential associated with the forestry-related value chains, slightly more negativity towards 

the marine value chains (note: less marine experts participated in Round 2), persisting positivity but 
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some new uncertainty regarding the energy value chains, and a more critical eye cast over the 

agriculture and food chains (e.g. some more positive, some more negative reactions). Changes in 

quantitative scorings between rounds are highlighted in Table 1 below. Assessing quantitative results 

only, while Round 1 highlighted potential for eight value chains in particular, ten value chains 

showcased potential for development by Round 2. This includes the three value chains presenting the 

highest median of 6 (VC3, 14, 15) and seven value chains presenting a median of 5 (VC2, 5, 6, 7, 10, 

16, 17). Greater levels of consensus were also achieved with regard to many of the proposed value 

chains by Round 2. For example, the interquartile range decreased for six of the sixteen chains. 

Results also stabilised for eight value chains (i.e. they achieved the same median and IQR in both 

Round 1 and Round 2), indicating consistent opinions on the potential of these chains in the Irish 

bioeconomy. 

 

Nevertheless, while the quantitative results suggest positivity towards many of the energy-creating 

value chains, the qualitative commentary often emphasised a cascading approach to biomass use 

whereby higher value applications are preferentially derived from biological resources (e.g. the 

creation of food, biochemicals or biomaterials) before energy creation. This echoes responses 

obtained in Round 1 and is in keeping with circular economy thinking and a more integrated value 

chain approach. Indeed, many participants specifically referred to the need for more integrated 

biorefining approaches, expanding input and output dimensions of value chains and making direct 

comparisons and connections between them. Commentary in Round 2 often also referred to specific 

framework conditions required to ensure the success of the Irish bioeconomy, with many respondents 

also concluding on the need for more robust feasibility assessments to prioritise the best value chain 

opportunities for Ireland. This includes from economic and environmental perspectives in particular. 

Aspects of social learning were also obvious within the BioÉire Delphi, with several participants 

openly reflecting on the commentary provided from Round 1 and altering their scores and 

commentary accordingly in Round 2. 

 

The rest of the report discusses each of the value chains in turn, highlighting more specific differences 

and similarities observed between Delphi rounds from both quantitative and qualitative standpoints. 

This analysis is accompanied by summaries of the headline advantages and disadvantages 

associated with each value chain alongside direct quotes from respondents illustrative of their 

perceptions and beliefs regarding the potential of each value chain in the Irish bioeconomy.  
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Combined  Median and Interquartile Range (IQR) for proposed 18 Bioeconomy Value Chains 

Scoring for Potential, Round 1 and 2 

 

The median score and variability for each of the value chains presented in Round 1 and Round 2 is summarised below. Changes in quantitative scoring 

between rounds are emphasised by a green box, highlighting higher degrees of perceived potential (increase in median), increased consensus (narrowing of 

variability range (IQR)) or increased dissensus (widening of variability range).  
 

Q. Value Chain X possesses commercial opportunity for the short-medium term in the Irish bioeconomy (i.e. opportunity within the next 7 years). 

Please rate your level of agreement with the above statement  

(1 = Strongly Disagree, 2 = Disagree; 3= Somewhat Disagree; 4 = Neither Agree nor Disagree; 5= Somewhat Agree; 6= Agree; 7= Strongly Agree) 

 

 Median 
Round  1          Round 2 

Variability 
Round 1         Round 2 

VC1 potential 4 4 4-5 3.5-5 

VC2 potential 4 5 4-6 4-5 

VC3 potential 6 6 4-6 4-6 

VC4 potential 4 4 4-6 4-5 

VC5 potential 5 5 4-6 4-5 

VC6 potential 5 5 4-6 4-6 

VC7 potential 5 5 4-6 4-6 

VC8 potential 4 4 4-6 4-5 

VC9 potential 4 4 4-5 4-5 

VC10 potential 5 5 4-6 4-7 

VC11 potential 4 4 4-6 4-6 

VC12 potential 4 4 4-5 4-5 

VC13 potential 4 4 4-5 4-5 

VC14 potential 6 6 5-7 5-6.5 

VC15 potential 5 6 4-6 4-6 

VC16 potential 5 5 4-6 4-6 

VC17 potential N/A 5 N/A 4-6 

VC18 potential  N/A 4 N/A 4-6 

Table 1 Changes in median and IQR for proposed 18 value chains between Delphi rounds (Round 1, n=75 participants; Round 2, n= 53 participants)
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Agriculture 

Value Chain 1

 
 

 Median  Variability 

Round 1 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

Round 2 4 = Neither Agree nor Disagree 3.5-5 = Somewhat Disagree/Neither Agree nor 

Disagree to Somewhat Agree 

 

Overall, throughout both rounds of the BioÉire Delphi, doubts remained amongst participants 

regarding the potential of Value Chain 1. In the main, issues of scale, economic feasibility and 

competition with food production were reiterated as the key reasons not to pursue this opportunity 

area. Indeed, several experts reported that alternative sugar-rich feedstocks could be used for 

biochemical production, with a clear preference for second generation inputs in many responses 

throughout both Delphi rounds. A need to prove the economic competitiveness of this value chain was 

also cited by many respondents, with a strong perception existing that for the value chain to become 

viable, it would have to be well-supported from a financial and economic perspective i.e. its success 

will heavily depend on government subsidies. Potential social benefits of such a subsidised approach 

in terms of rural development were nonetheless noted by one respondent.  

Participants actively reflected on the commentary provided from Round 1 when reconsidering the 

potential of this value chain in Round 2, with the majority agreeing with previous statements made on 

both sides of the argument. Some disagreement however emerged. One participant, for example, 

dismissed the Irish history in sugar beet production as a valid argument for re-establishing the sugar 

beet industry, while a second refuted the claim that negative public perception may limit the 

development of this value chain. A third questioned the willingness of farmers to plant sugar beet in 

such a period of low production, particularly given the perceived inability to compete internationally. 

Taking a value chain perceptive, the ability and perceived willingness of Irish farmers to grow sugar 

beet was nevertheless confirmed by the majority of participants, suggesting a potentially reliable input 

supply base to pursue Value Chain 1 (if production is subsidised).  Indeed, from a practical 

perspective, some participants commented on the desirability of sugar beet (and its by-products) as 

an input for biochemical production, with several reiterating its growth potential in Irish soil and the 

receptivity of farmers to growing this familiar crop (compared to, for example, energy crops). In terms 

of transformation technologies, the lower price associated with processing sugar beet compared to 

other lignocellulosic materials was noted in Round 2, though questions remained regarding the scale 

of processing facilities required and whether this would be economically competitive in Ireland. 

Uncertainties regarding sufficient end markets also featured from a demand side perspective. 

Challenges of supply chain logistics and critical mass were thus perceived to remain for Value Chain 

1, with many respondents emphasising the need for more research and feasibility analyses to 

determine its realistic future potential and prove the economics of its implementation. 

Suggesting a more integrated value chain approach, one participant stated that high quality first 

generation feedstock is not critical to the success of this value chain, seeing more promise in 

developing a centralised biorefinery that utilises a combination of feedstocks for biochemical 

production (including food waste, unsold beet and marigolds). This thinking remains central to the 
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development of bioeconomy value chain nets whereby value chains do not operate in isolation but are 

connected and can complement one another (Lewandoski, 2015).  

 

Agreement Disagreement 

Round 1 commentary 

 Sugar beet was previously successful in Ireland 

so could draw lessons from the past  

 Familiarity of farmers with sugar beet crop 

 Opportunity to develop a new industry 

Perceived strong uptake amongst farmers if 

economics are proven 

 Belief that more valuable applications possible 

from sugar beyond food uses 

 Potential environmental benefits 

 Desire for more research to investigate 

feasibility 

 

Round 2 additions 

 Suitability of Irish soil to grow sugar beet 

 Rural development opportunities associated 

with a subsidised approach 

 Low cost of processing sugar beet 

 Potential to combine with other feedstocks for 

biochemical production (integrated approach) 

Round 1 commentary 

 Strong preference for second generation over 

first generation feedstock  

 High cost of processing and growing sugar 

beet; perceived to require substantial subsidies  

 Sugar beet production is limited at present in 

Ireland 

 Doubts regarding economic competitiveness 

 Processing knowledge there, challenge is lack 

of implementation 

 Chemical processing plants may face planning 

permission problems (public perception issue) 

 Ireland may not hold a comparative advantage 

regarding production or processing facilities 

 

Round 2 additions 

 Competition with food production 

 Scale of processing required 

 Uncertainty regarding end markets 

 

 

Quotes 

Round 1 

“The previously thriving sugar beet industry that Ireland had is no longer in place and beet is now only 

grown in small quantities (however the expertise and first hand know how is still there)” 

 

“The sugar-beet sector is a historical and underfunded reality in Ireland; the recovery of the sector 

could face investment challenges but on the other hand can benefit from dealing with a known reality” 

 

“Could be an economic alternative to dairy and beef and thus a lower carbon footprint assisting 

Ireland meet its UN Climate Change obligations” 

 

“Processing costs very high, feedstock has existing competitive markets in food and energy, so 

feedstock costs would rise if other markets introduced.  Applications limited.  Commercial value of 

products may be reasonable but scale of market or industry is limited“ 

 

“I do know from European peers that we are dreadful at producing sugar beet tonnages at a 

sustainable and viable amount per hectare” 

 

“Use of high quality land to grow e.g. sugar beet as non-food crop not justified” 
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“Technology for conversion is available, but chemicals or fuels derived from food sources are hard to 

justify when half the world barely gets enough to eat” 

 

 

Round 2 

“Sugar beet subsides from the European Union could reignite this Irish agricultural subsector, if 

investments are put in place…on the other hand second generation feedstock are substantially 

preferred” 

“I do not see the public perception issue for chemical plants as significant” 

“I can see potential opportunity to further develop this industry and I believe that there are possibly 

more benefits to just producing sugar but the economics must add up” 

“Sugar beet growing know how is there, but there are challenges as to whether a processing facility 

would have sufficient economies of scale in order to be competitive. Higher value platform chemicals 

are probably a better route for Sugar Beet but there may be more efficient sources of those chemicals 

available” 

“In agreement that 1st generation sugar-yielding feedstocks should primarily be used for food 

purposes” 

“The fact that we don't have a sugar production or processing sector is a key factor. I would have 

doubts about the economic feasibility of restarting a sugar sector and would see competing demand 

for land as an issue over the coming years” 

“More technology and market research and collaboration projects required to develop and determine 

business plans” 

“There is huge potential to launch a successful industry, while at the same time potential to create an 

economic disaster. The economics question is key” 

“A centralised biorefinery taking 'intervention' stocks of unsold beet, turnips, mangolds etc. plus food 

waste and processing into a focused range of biochemicals remains, for me, an opportunity when 

viewed in the context of the other opportunities under discussion” 
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Value Chain 2 

 
 

 Median  Variability 

Round 1 4 = Neither Agree nor Disagree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 5 = Somewhat Agree 4-5 = Neither agree nor Disagree to Somewhat Agree 

 

Strong positivity was associated with Value Chain 2 in Round 2 of the BioÉire Delphi, with the median 

increasing from 4 to 5 between rounds (indicating higher levels of perceived potential). Primarily, this 

positivity linked with a perceived natural advantage in grass growth in Ireland and appeal associated 

with using second generation feedstocks (as opposed to first generation and directly competing with 

food for land and other resources). Both of these responses are consistent with Round 1 responses. 

An abundant supply base and a belief that farmers are more willing to grow grass (compared to, for 

example, trees or energy crops) provided additional support from an input supply perspective. From 

an industrial perspective, another respondent pointed to the ease of processing ‘softer’ materials such 

as grass compared to other lignocellulosic materials, reducing transformation technology costs. 

Finally, increasing demand for resulting PVA and bioplastics (potential Value Chain 2 outputs) were 

also noted, though several others desired further evidence that these markets exist. 

Potential to learn from international counterparts and expand the output category to include biofuels 

and bioenergy also featured in second round responses to Value Chain 2, consistent with opinions 

obtained in Round 1. Potential to expand the input source to include other feedstocks was also 

mooted by some by Round 2, reiterating the need for more integrated bioeconomy and biorefinery 

approaches. While issues regarding feedstock heterogeneity caused concern for some participants in 

Round 1, one respondent refuted this, claiming that it would not justify the dismissal of this value 

chain. Comparisons to the heterogeneous feedstocks utilised in the fossil fuel industry bolstered this 

argument for this respondent. Indeed, a sentiment was portrayed by many that Ireland would fall 

behind if it did not pursue this natural value chain opportunity. 

Possible knock-on impacts on food prices were nonetheless cited by one participant as a potential 

reason for a cautionary approach in the implementation of Value Chain 2, particularly given the 

dominant use of grass and straw as animal feed in Ireland. This was echoed by another respondent 

who favoured the continued use of grass as feed rather than biochemicals (consistent with several 

Round 1 responses). Indeed, overall, despite the increased positivity associated with Value Chain 2 in 

Round 2, continued concerns regarding economics, capital costs, scale, fragmentation, technological 

capability and reliability of feedstock supply remained for several participants. This led to two 

respondents concluding that Value Chain 2 may represent a longer term opportunity rather than the 

short-medium term as desired. The chain should nevertheless be explored through further research 

and pilot projects according to many participants, with a need for further feasibility studies also noted, 

particularly from an economic perspective. 
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Agreement Disagreement 

Round 1 commentary 

 Ireland’s comparative advantage for grass 

growth resulting in a plentiful supply 

 Available and advanced research and 

technology  

 Preferential to first generation feedstock use for 

biochemical production 

 Potential to link up with biomedical and medical 

device industries in Ireland to deliver healthcare 

solutions 

 Ability to learn from European counterparts 

 Potential for low volume but high value products 

 Potential for import substitutions 

 

Round 2 additions 

 Farmer preferences to grow grass 

 Ease of processing lowering costs 

 Increasing demand for value chain outputs 

Round 1 commentary 

 Challenges of scale  

 Lack of implementation of existing and 

available technologies 

 Potential issues given the fragmentation of the 

feedstock supply 

 Competition regarding other biomass and land 

uses (e.g. preference for grass as animal feed) 

 Perceived technological challenges  

 Significant capital investment and long payback 

period regarding biorefining plants 

 Uncertainty regarding routes to, and size of, 

final market 

 

Round 2 additions 

 Potential knock-on impacts on food prices 

 Potential longer term opportunity than short-

medium term 

 

Quotes 

Round 1 

“The extraction of valuable chemicals from grass before the remainder is fed to an anaerobic digestor 

could offer rural communities an important revenue stream by using an, often, underutilized resource” 

 

“The grass potential of Ireland is undersold in a biobased scenario at the moment. A correct and 

sustained investment in the sector could greatly benefit the business challenge ahead” 

 

“The products that this end use biochemicals could be used for as a replacement for imported bio-

ethanol, base for generic alcohol (whiskey) production, as a source of cleansing production facilities 

for the chemical / pharma sector in Ireland”. 

 

“There is an opportunity here for the Irish economy but…there is already a very good use for grass in 

Ireland - i.e. food production in dairying and the beef/sheep and meat sectors” 

 

“Basic research well advanced with some demonstrator plants across Europe. … Larger scale 

projects needed to demonstrate scale up. Centralization of raw materials not problematic. Routes to 

market and scope and scale of markets needs work” 

 

“The likelihood of commerciality is high, but the market is small relative to the scale of the agricultural 

sectors that could feed this demand” 

 

“Unfortunately we have failed to implement already developed technologies and are doomed to repeat 

it. It is an 'old' technology now and we should implement and advance. Many added value products 

have been developed and Ireland has missed these due to preoccupation with 'old' technologies such 

as CHP and Biogas”  
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“While the concepts have been proven to an extent, the costs of building bio-refineries are huge and 

only operate under economies of scale…. the likely conclusion is that money is better spent 

elsewhere in the short term” 

 

Round 2 

“The research on and implementation of 2nd generation processing is a technology development we 

cannot ignore or delay in implementing. We risk falling behind (which we already are), and the time is 

short for alternatives to the present production methods. We should leverage on already developed 

technologies in other countries and move on from there”  

 “PLA and bioplastics in growing demand, large multinational companies adopting bioplastics with 

ensuing SME shift towards sustainable compostable plastics. Technology is demonstrated/ of high 

TRL or in place across USA/ EU” 

“Ireland has grass supply advantage. Potential for low volume but high value products. Good potential 

synergy with bioenergy” 

“We have ample amounts of feedstock (grass) that is underutilized throughout most of the country. 

The question to be answered is around the technical potential and the economics” 

“I would not feel competition with other biomass and land uses would be a strong negative factor. 

Farmers prefer growing grass to trees, and much use of grass (for the suckler herd) is currently not 

profitable. While I don't expect this to be a significant VC in the next seven years, I feel it is one where 

Ireland should pursue research and pilot projects” 

“Grass, straw etc...currently are in use for animal feed and if alternative uses were applied it could 

drive up the cost of grass, and therefore the cost of food items such as dairy and beef” 

“Straw or grass not high enough yield for such production” 

“Considerable challenges are expected in the separation technology and glucose enrichment of the 

feedstock. A clear vision of a market (already being present) can promote multiple business 

interactions” 

“I find it difficult to envisage a scenario where we have the agronomic scale to be cost competitive 

with the larger main land European countries” 

“We are already down the road in terms of adding and extracting value from grass via our livestock 

based food sectors and I would tend to see more advantage in further developing that route” 
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Food 

Value Chain 3 

 
 

 Median  Variability 

Round 1 6 = Agree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 6 = Agree 4-6 = Neither agree nor Disagree to Agree 

 

Value Chain 3 consistently scored one of the highest medians in the BioÉire Delphi and this was also 

reflected qualitatively in the overwhelmingly positive commentary attributed to it. The fact that Ireland 

already has a well-established dairy sector represented a significant positive for the majority of 

participants in both Delphi rounds, with this value chain seen to enable continuous innovation and a 

natural progression from existing dairy industry successes. The ability to valorise processing side 

streams was also seen as a significant positive by many, along with an already established research 

base. From a value chain perspective, growth in milk supply (inputs) and increasing market demand 

for functional foods, sports nutrition and specialised protein products (outputs) further added to the 

potential of Value Chain 3 in the short-medium term for many respondents. 

Continuing this positivity, several participants actively engaged with the commentary provided from 

Round 1. Several refuted some of the negative statements proposed and/or argued that identified 

challenges were not significant hurdles to pursuing Value Chain 3. This included one respondent 

challenging the use of the term ‘waste’, citing a need for consumer engagement and leveraging 

existing national competencies to overcome some of the disadvantages presented. Two other 

respondents echoed these sentiments in Round 2 believing that the identified challenges could be 

overcome with clear policy direction and strategy development. 

Some negative commentary persisting into Round 2 of the Delphi however included continued fears 

over its environmental sustainability, market saturation, competition with whey protein products, the 

high cost of health claims and difficulties in developing unique, high value products with stable 

markets. Nevertheless, the need to pursue Value Chain 3 in the short-medium term through the 

development of feeding studies, clinical trials and in vitro work was emphasised by one participant. 

The need for financial benefits derived from the pursuit of this value chain to filter down to the farmer 

scale was also mooted, along with potential to expand outputs into multiple specialised nutrition areas 

beyond sports nutrition (including meeting the nutritional needs of the elderly and other specialist 

dietary requirements). Further research suggested with respect to Value Chain 3 included regarding 

its allergenicity impacts and the need for collaborative and innovative approaches for successful (and 

supported) product development and subsequent consumer acceptance. 

 

Agreement Disagreement 

Round 1 commentary 

 Well-established and proven track record in the 

dairy sector 

 Industrial capacity and skills exist in Ireland 

 Well-established research base  

 Potential for internal development and cross-

sectoral collaboration 

Round 1 commentary 

 Concerns regarding environmental 

sustainability of the dairy sector  

 Need for further R&D and its accurate 

implementation 

 Market saturation 

 Possible consumer acceptance issues with 
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 Market demand for dairy expected to increase  

 Plentiful (and growing) feedstock supply 

 Appeal of functional foods market (and beyond) 

to add value to traditional commodities 

 Limited pre-treatment process perceived to be 

required 

 

Round 2 additions 

 Appeal of valorising processing side streams 

 Stated disadvantages could be overcome with 

clear policy direction and strategy 

regard to a ‘waste’ source material 

 Lengthy and rigorous safety testing  

 Difficulty of developing novel products in an 

already well-researched and established arena 

 Not a new opportunity  area for Ireland; already 

existing 

 

Round 2 additions 

 Potential allerginicty impacts – further research 

required 

 

Quotes 

Round 1 

“We have the dairy output and have already developed world leaders in dairy protein and nutritional 

products. I see this as a major opportunity for Ireland as our dairy sector grows and the world demand 

for these products grows also” 

 

“We need to invest in parallel on both the supply and demand sides, ensuring we understand what the 

market is going to want and designing Irish dairy based products, with supplementation where 

required, to address these and ensure our products are differentiated and, therefore, best positioned 

to compete internationally” 

 

“Investing in opportunities for sports nutrition (using dairy sources) has huge commercial potential and 

will have global interest” 

 

“It costs so much to get the raw milk to the factory that any value added solution has to be a positive.  

All new product value added options would lower the carbon intensity of the milk production too”. 

 

“A pity we have waited so long, but easy pathways are attractive to the bottom line!!” 

 

“The novelty of new product development is a drawback concerning this resource as so much has 

already been researched in this area but there is a skill set to look at products from dairy co-streams 

and there is most certainly a large volume of the raw material” 

 

“Key hurdles are scaling, stability, bioavailability and the area of claims and marketing statements on 

newly identified bioactive molecules” 

 

Round 2 

“Huge growth area, continuous innovation required, Ireland is very well positioned to take advantage” 

“Proven industry, available feedstock, infrastructure achievable. Active R&D base. I.e. conditions are 

favourable” 

“Builds on core competency - plenty of space for more innovation” 

 “Two major reasons could justify this value chain: industrial knowledge already exists in Ireland, 

functional food market has a big driving force” 
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“Have marked as 'strongly agree', for me it is almost a national essential. Reference the 

disagreements a) the environmental sustainability of the dairy sector is a challenge b) by-products are 

not waste, they only become so if we cannot create value generating opportunities from them c) 

consumer acceptance is a challenge and needs the right consumer propositions to address and 

engage consumers d) yes its developing differentiated new products is tough but its within our 

national competence e) I disgaree it’s not a new opportunity, the identification and development of 

scalable new products of dairy origin is the platform” 

“I have maintained my rating. Many of the arguments against are expected challenges for innovation 

in the bioeconomy and are not decisive arguments against this VC but standard issues to be 

addressed through well-articulated development strategy” 

“Any development in this area should also consider an improved financial filtration to the primary 

producer. The materials should be valued as a resource and not a waste” 

“Could suffer from market saturation and much more suited to exploitation by large companies. Could 

suffer from difficulties encouraging populations to move away from whey based products and thus 

would require significant scientific evidence to demonstrate the performance benefits” 

“I would imagine that nearly all potential avenues are well exhausted at this stage?” 

“Of all the chains, I see this one as the most sure bet. I would not however confine it to sports nutrition 

but to nutrition in all stages and specialist demand areas across the food sector such as older 

consumers, specialist diet requirements etc. …World demographics, particularly in developed 

countries will be a help” 
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Value Chain 4 

 
 

 Median  Variability 

Round 1 4 = Neither Agree nor Disagree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

 

A general sense of wariness was associated with Value Chain 4 in the BioÉire Delphi, with issues 

around consumer acceptance and safety particularly concerning respondents in both rounds. This led 

to an overall neutral response to the value chain regarding its potential for development (median of 4, 

neither agree not disagree, in both rounds), with more consensus on this position of uncertainty 

evident in Round 2. 

Assessing the input supply to Value Chain 4, while the majority pointed to the prevalence of a thriving 

meat sector in Ireland, one participant raised concerns in Round 2 regarding potential lower inputs in 

the future should meat consumption trends reduce in line with sustainability agendas. From a 

transformation technology perspective, while technological capabilities are reported to exist, others 

mooted concerns over low technology transfer and uptake by industry as well as perceived higher 

processing costs to produce outputs of the appropriate standard. From a demand perspective, fears 

over limited markets and consumer rejection dominated both Delphi rounds. Nevertheless, in Round 

2, one participant referred to the consumption of meat protein as an essential part of a balanced diet, 

while another noted further market opportunities in functional ingredient markets. 

From a positive perspective, the Irish meat industry is perceived to be well established and competent 

to implement this value chain opportunity, with one respondent particularly emphasising the food 

safety regimes already in place that ease the pathway for further food uses from processing side 

streams. Others perceived it to be a missed opportunity from sustainability and economic 

perspectives to not pursue the utilisation of meat side streams to help reduce waste and maximise 

returns. Reflecting on commentary provided in Round 1, one participant even refuted the issues 

around consumer acceptability by Round 2, reporting this to be a ‘perception’ rather than a reality with 

respect to perceived low quality output. Trust in the meat industry was nonetheless reported to be low 

as a result of historical legacies, challenging the pursuit of the value chain. 

Those that agreed with the potential of Value Chain 4 also advocated proceeding with caution, 

particularly from a consumer acceptance and legislative perspective. Indeed, in both rounds, a 

significant number of participants suggested that non-food outputs might be more appropriate to 

circumnavigate identified challenges. For example, the use of tallow to produce Hydrotreated 

Vegetable Oil (HVO) for biodiesel was noted as a potential alternate opportunity. Another questioned 

the ability of the meat industry to transform itself into one that produces high value outputs, perceived 

to typically represent a low margin, high volume industry at present. The economics of Value Chain 4 

was thus a concern for many Delphi respondents, particularly in terms of the value addition possible 

for industry, with further feasibility assessments believed to be required before proceeding. 

Agreement Disagreement 

Round 1 commentary 

 Established meat industry in Ireland 

 Market demand increasing for meat products 

 Utilising all parts of the animal is believed to 

Round 1 commentary 

 Possible consumer rejection of final output 

 Wider environmental concerns based on 

increased meat production and consumption 
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improve the sustainability of meat processing 

 FoodWise 2025 targets will increase feedstock 

supply and meat processing activities 

 Possibility of integrating with existing food 

production chains 

 Profitable for the meat industry, maximising 

returns and reducing waste 

 

Round 2 additions 

 Nutrition benefits associated with meat 

 Possible functional food applications 

 Strong food safety regimes already in place 

 Perceived lack of economically feasible 

processing methods to extract valuable 

ingredients from meat co-products 

 Safety and efficacy issues 

 Inability to compete globally 

 Preference for non-food applications  

 

Round 2 additions 

 Potential for lower inputs in the future should 

meat consumption decline 

 Low consumer trust in the meat industry 

 Low levels of value addition perceived possible 

for the industry 

 

Quotes 

Round 1 

“Meat processing will continue in Ireland and the volumes to be processed will increase in line with 

Food Wise 2025 growth targets …therefore raw material supply outlook remains very strong. Deriving 

max value from 5th quarter is a priority for industry. Critical to economic sustainability as well as 

environmental sustainability” 

 

“Massive growing worldwide demand for protein. established technology available. Access to markets 

already in place” 

 

“Using meat processing side streams will reduce waste generation and can add value to the benefit of 

the entire food chain. Vegetarian movement could cause difficulties so consumer perceptions may be 

important” 

  

“There is a real opportunity in relation to the development of food ingredients with added health 

benefits or chemical attributes from these by-products so the skill set is available in Ireland. 

Furthermore, there is a large resource available here. The problem lies in the development of 

economically feasible methods to produce these goods” 

 

“There is potential here but do not underestimate the challenge of selling food products from animal 

waste given the public perception of mad cow disease” 

 

“This may be challenging as on one hand you use very poor material and on the other you aim for 

premium products. Plus public perception of origin may put people off” 

 

“Which foods would be fortified with these novel ingredients. I think this may be quite a hard sell …On 

a personal level, I'm not sure if I would eat them - how would they be labelled?” 

 

Round 2 

“I remain convinced that, despite the sustainability challenges, there is a strong case for investment to 

create a pipeline of new opportunities for Ireland Inc that provide the meat industry with export 
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competitive advantage. Not building new value chains in meat (beef but also chicken, pork, lamb, 

turkey, duck etc) will only make the sustainability challenge even worse going forward” 

“Sticking with my original view that this area has significant potential and a strong rationale for it to be 

developed in Ireland, given the presence of a major meat processing sector Believe that comments in 

relation to 'poor quality' of the raw material are over-stated. There may be a perception issues, but it is 

perception and not reality” 

“It is possible to extract items such as protein quite readily, but to me its the consumer acceptance of 

such projects which would be a barrier” 

 “I agree but the meat industry is predominantly a low margin high volume industry and whether they 

can transform themselves into a high value industry is a big question. That will require vision, 

investment and in the short to medium term I am not sure this will happen” 

“This is an area which may lead to some controversy and would require a careful and considered 

identification of products. Supply chain is in place and the industry is technologically competent. It 

may target non-food applications as the public are suspicious for historical reasons” 

 “I have lowered my rating. In Round 1 I had not appreciated that this VC was specifically about uses 

for food. I therefore put greater weight on consumer rejection of final product and preference for non-

food applications for this side stream” 

 “I believe that the cost of the kind of meat processing changes that could be required to properly/ 

safely extract without contamination versus the potential added value from the sidestream could be 

unacceptable to the meat processing industry” 

“Acknowledge that there would be end-user safety and issues, consumers would have doubts. 

Preference for non food applications for this value chain” 
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Value Chain 5 

 
 

 Median  Variability 

Round 1 5 = Somewhat Agree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 5 = Somewhat Agree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

 

Overall, positivity associated with Value Chain 5 stemmed from desires to utilise waste material from 

the industry (linking with circular economy ideals also highlighted in Round 1), with several 

respondents pointing to the ease at which such lignocellulosic material can be processed to create 

higher value outputs. A perceived strong consumer demand and market for more sustainable 

packaging further bolstered positivity in this value chain opportunity in both rounds, with potential 

further opportunities also identified in Round 2 for polyphenol-enriched packaging that could display 

anti-microbial qualities. 

 

Reflecting the commentary provided from Round 1, the principal negativity associated with Value 

Chain 5 however concerned the scale of the horticulture industry in Ireland. Thus despite a high 

median of 5 in both rounds, an overwhelming majority of the qualitative commentary made reference 

to scale as a significant challenge to its development. Indeed, by Round 2, many believed that the 

sector is too small in Ireland to make a significant impact in a broader bioeconomy context. While 

niche opportunities may exist, the availability of transformation technologies beyond the laboratory 

was also concerning for several respondents, making Value Chain 5 unrealistic for many in the short-

medium term. The need for more research that focuses on scaling up horticultural activities was thus 

emphasised by one participant in Round 2. Several others however expressed desires in both rounds 

to integrate Value Chain 5 with other cellulosic based chains to increase the potential of, and 

economic return on, this value chain opportunity. This is reflective of more integrated value web and 

biorefinery approaches, representing a clear choice for many respondents to combine biomass inputs 

for greater economies of scale. 

 

Issues related to the consistency of feedstock also remained in Round 2 for some participants, along 

with concerns regarding the extensive pre-treatment process required before the material can create 

packaging. Opportunities to instead produce bioenergy options from horticulture by-product (for 

example, through anaerobic digestion or biofuel) were suggested by others in Round 2 as perhaps a 

more straight forward option for development, moving away from the higher value options in keeping 

with the cascading approach emphasised in Round 1 (for example, regarding food or biochemical 

applications). 

 

 

Agreement Disagreement 

Round 1 commentary 

 Perceived high demand for final output 

 Established food industry 

 In line with international circular economy ideals 

and environmental sustainability agendas 

 Opportunity to combine with other source 

Round 1 commentary 

 Scale of horticulture in Ireland 

 Biorefining platforms not in place and 

technologies to convert raw feedstock into pure 

forms are not well developed beyond 

laboratory scale 
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materials and value chains 

 Technologies available to create final products 

 Established uses for lignin 

 Opportunity for policy to direct the composition 

of packaging into bio-based alternatives 

 

Round 2 additions 

 Ease of processing 

 Potential for polyphenol enriched packaging to 

display anti-microbial qualities 

 Potential consumer confidence issue regarding 

pesticide/herbicide transfer to plastics 

 Consistency of feedstock supply 

 Packaging applications as a missed 

opportunity; higher value options available 

 Potential financing difficulties 

 

Round 2 additions 

 Extensive pre-treatment process required 

before the material can be used for packaging 

 

 

Quotes 

Round 1 

“There are international drivers pushing resource efficiency (circular economy and Bioeconomy). This 

combined with Ireland's strength in food processing provides an economic opportunity” 

 

“I think for this value chain to be successful, government policy should dictate that all packaging 

material (where reasonably practicable) should be either biodegradable or compostable…. could give 

a very quick 'win' in terms of the reduction of plastic waste and growth of Irish-based industry” 

 

“Growing markets for biocompostable packaging and products.  Economies of scale in production 

(and feedstock volumes) could be difficult and seasonal nature of feedstock supply” 

 

“Green agenda for a wholesale product replacement, cost would be, in my opinion, a significant buy / 

no buy decision. Very difficult to finance such a process” 

 

“The economic potential will depend on the ability to create efficient conversion processes and to 

secure feedstocks of good quality that require only low levels of expenditure to make them suitable for 

bioconversion” 

 

“For Ireland, the ability to produce sufficient quantities of any Horticultural product, to have a sizeable 

and sustainable source of waste product is questionable. If we were to grow crops for the specific 

purpose, then I feel our cost of production would make us competitively weak compared to some 

eastern European countries” 

 

“Most work has been demonstrated at the laboratory scale and hurdles that remain involve the 

resolution of engineering scale up through demonstration projects” 

 

 “Again these are the same as lignocellulosic byproducts and could be involved in the same supply 

chain” 

 

 

Round 2 

Horticulture is a small area in Ireland, usage of its by-products is smaller again. The potential here I 

feel would be limited given the technical requirements and lack of scale 

“Have improved my score for this given other views expressed but still feel that scale is a major issue” 

“Huge volumes of waste & by-products generated. Need scale up research” 
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“I feel a number of the disagreement points eg scale, feedstock supply, finance and technology 

readiness are quite valid and will impact the value creation potential to the point where the cost to do 

will exceed value creation revenues to the point that the payback period would exceed 10 years” 

“The value chain is not established and so its development will require significant investment. 

Integration across other value chains could help it to develop” 

“I have maintained my rating. Worries over consistency of feedstock supply prevent me from raising 

the rating to the median” 

“Financial issues associated with this value chain -technology lacking beyond lab scale” 

 “I don't think the scale of horticulture in Ireland justifies the business commercially” 

“Scale not likely to be there. No technological pedigree in this area to deliver in 7 year frame. More 

research needed. Better to use these discards in AD” 

 “The scale of the Horticultural sector is somewhat small (Mushrooms aside) and therefore you would 

be looking at an outside party very much driving this. The production of plants solely as a feedstock 

would possibly be uneconomic, so dual use (food and fibre etc) options would need to be 

investigated” 

“Opportunity to combine with other source materials and value chains. Growing market demand for 

biodegradeable packaging. Packaging is however a low value product relative to other options, but 

may be an attractive in combination with other biotechnology applications” 



22 
 

Marine 

Value Chain 6 

 
 

 Median  Variability 

Round 1 5 = Somewhat Agree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 5 = Somewhat Agree 4-6 = Neither Agree nor Disagree to Agree 

 

Continued positivity around Value Chain 6 centred on perceptions of an abundant and untapped 

supply base in Ireland and desires to utilise, and add value to, any waste or processing side streams 

from a resource efficiency perspective. An established scientific research base and capabilities in the 

identification and extraction of bioactives and other appropriate compounds furthered positivity in this 

value chain area, with a firm belief that the technological know-how is available. Potential for income 

diversification for fishing communities represented an additional bonus for two participants in Round 

2, echoing commentary provided in Round 1. 

 

Some respondents however still erred on the side of caution regarding the implementation of Value 

Chain 6, with repeated concerns that any progression should not lead to an increase in the over-

exploitation of existing marine stocks or indeed the creation of more waste. The environmental 

sustainability of the value chain was thus a persisting concern for many from an input supply 

perspective. Logistical concerns related to the consistent quality, transport and storage of marine 

discard were also raised by several participants in Round 2, including from a health and safety 

perspective. Meanwhile, a perceived lack of knowledge at the business scale in Ireland created 

concern for another respondent in Round 2, although this point was counteracted by others who 

claimed that Value Chain 6 already exists in Ireland. 

 

Presenting conditions for success, the need for international collaborations for Value Chain 6 to 

succeed was mooted by one participant by Round 2, with suggestions to link with other value chains 

and create other outputs also proposed by others. This included several references to perceived 

higher value outputs including human food options, bio-fertilisers and forms of bioenergy.  

 

 

Agreement Disagreement 

Round 1 commentary 

 Thriving coastline and supply base 

 Demand for animal feed set to increase 

 Transformation technology available 

 Established use as fish meal already 

 Some underutilised fishing quotas at present 

(e.g. blue whiting, boarfish) 

 In keeping with resource efficiency and circular 

economy ideals 

 Potential for income diversification for fishing 

communities 

 Lesser time to market as a result of perceived 

Round 1 commentary 

 Worries that this chain may incentivise the 

production of waste in the marine sector 

 More sustainable feed alternatives available 

(e.g. grass)  

 Higher value applications available e.g. 

products for human consumption or 

biofertilisers 

 Concerns for environmental sustainability in an 

already exploited marine sector 

 Biosecurity concerns regarding the safety of 

the final product 
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fewer regulatory barriers 

 New landing obligations increase supply and 

incentivise the profitable use of all that is caught 

 Possibility of additional functional products in 

animal products reared on this diet 

 

Round 2 additions 

 Established research base and scientific 

capabilities 

 Difficulties in ensuring consistent supply to 

make the chain commercially appealing 

 Need to expand chain beyond the use of 

marine discard 

 

Round 2 additions 

 Logistical concerns related to the transport and 

storage of discard 

 Already existing value chain and so does not 

represent a new opportunity 

 

 

Quotes  

Round 1 

“There already are successful companies in this sphere, and as a country with a coastline bigger than 

that of France, definitely something that should be exploited” 

 

“I strongly agree that this value chain possesses commercial opportunity for the future in Ireland. In 

light of the reformed CFP, discards from processing are an economic burden for marine processors 

located here. Furthermore, companies in Ireland are already active in this space” 

 

“With the new EU fish regulations Ireland can be viewed as having a good level of supply of quality 

sustainable / environmentally clean materials. There will be a continued demand for animal feed 

especially for feeds with good nutritional properties”  

 

“It is resource efficient to use what is caught rather than waste it and also replace it with other feed 

solutions.  Maximises the potential of marine territory.  Additional income stream for fishing 

communities.  SME potential of coastal fringe enhanced” 

 

“I think caution is needed in this area.  The marine resource is delicate and is already somewhat 

exploited.  If an industry that requires marine waste is flourishing this might encourage the generation 

of marine waste” 

 

“Potentially useful. Remember Mad Cow disease - important to manage bio-security and food safety” 

 

“Big challenges have to be faced in a sea-cultivation scenario that does not justify the use of marine 

resources for feeding purposes when grazing land is cheaply available in Ireland” 

 

“The use of the harvested materials at a higher cascading level in the value chain should be the first 

option for marine materials and then subsequently other levels considered” 

 

 

Round 2 

“I strongly agree with this statement. Ireland is an island and surrounded by marine animals and 

plants. There is huge potential for income diversification for fishing communities by investing in 

utilisation of by-products generated from the marine environment” 

“Resource efficient to derive use and value from catch and not discard it. Net and other technologies 

can be used to minimise co-catch (i.e. not intentional)” 
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“We have the raw material and also a widely recognised science background in marine output use 

and I believe there is the potential for further work in this area. Our pelagic fishing industry based in 

the North Atlantic is a positive here” 

“Efficient usage of discards is always positive and necessary, should not lead to more primary 

production, though” 

“This offers Ireland a huge advantage over other countries as we have a vast reserve on our 

doorstep. However, Irish industry needs to collaborate internationally to make this work” 

 “Issue of discard versus actual waste brings into question the feedstock sustainability” 

“I'd echo comments that wouldn't want to be incentivising catching of discards. Also concerns about 

getting the discards fresh to processing site and ensuring sorting of any mixed product” 

 “Worldwide overexploitation of marine resources could reduce the availability of feedstock. There is a 

lack of Irish knowledge in this business sector that could represent a challenge for investments. 

Marine resources are an untapped resource to be interlinked in multiple sector and could relaunch 

localized economic profits” 

“Not sure what is covered under marine discard but waste fish oils could be processed using refinery 

technology and converted to renewable diesel” 

“There is definite potential for animal feed but the point is made that there is also potential for human 

feed, and inferred there is potential for higher value also in e.g. probiotics, nutraceuticals and 

ingredients. I have market 'somewhat agree' on basis of including animal feeds AND human / other” 

“Higher value applications and lower processing cost alternatives for this kind of inconsistent 

feedstock. Processing as a co-digestant in AD is more cost effective to produce biogas/biomethane 

and bio-fertilizer, both of which also have a larger market demand” 
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Value Chain 7 

 
 

 Median  Variability 

Round 1 5 = Somewhat Agree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 5 = Somewhat Agree 4-6 = Neither Agree nor Disagree to Agree 

 

Overall, a distinct positivity featured in both rounds of the BioÉire Delphi concerning Value Chain 7 

with multiple references to the inherent potential of this chain in the Irish bioeconomy and in particular 

the perceived strong (and growing) market demand for alternate proteins and functional food outputs. 

Echoing commentary provided in Round 1, the already well-established food industry in Ireland and a 

readily-available input supply resulted in this chain being an obvious avenue for development for 

many. Indeed, for one respondent in Round 2, a belief that Ireland produces higher quality marine 

inputs compared to international counterparts added a distinct market advantage to develop the value 

chain in Ireland. Others pointed to the economic and social advantages for coastal communities 

perceived possible, with necessary technologies also believed to be in place to capitalise on the 

opportunities available.  

Contradicting negative commentary from Round 1, one participant in Round 2 refuted the possibility of 

negative public perception, believing that fish oils (as used in supplements) already have a positive 

consumer image and so might filter through to this value chain area. Meanwhile, the difficulty in 

obtaining health claims resulted in another respondent suggesting the pursuit of functional ingredients 

and/or nutritional benefits as an alternative to entering the cumbersome and costly health claims 

arena.  

Continued investment in science and technology as well as the development of international 

collaborations and new business models represented some of the conditions deemed necessary to 

realise the potential of Value Chain 7. For example, one respondent in Round 2 noted the potential to 

link the chain with non-marine food value chains and expertise centres for a more integrated 

bioeconomy approach (for example , connecting with dairy to develop novel food products). 

Meanwhile, for two other participants, there is potential for the establishment of coordinating public-

private-partnerships (PPP) to ensure value chain success (also suggested in Round 1), while for a 

fourth, cooperation between producers is essential to ensure sustainability. Indeed, monitoring the 

environmental sustainability of the chain (and in particular of the input supply source) was also 

deemed essential by many participants in both rounds, highlighting the need for not only feasibility 

analyses in the short term but continued monitoring, evaluation and assessment of bioeconomy value 

chains in the longer term. 

Limited negative commentary was received in relation to Value Chain 7 in Round 2 of the Delphi 

study, though issues of scale and the consistency of supply were most concerning for those that 

commented in this way (similar to concerns mooted in Round 1). The latter concern was particularly 

prevalent given the need for consistent, high quality inputs to ensure food grade outputs suitable for 

human consumption. The potential for other output applications instead of functional foods was also 

suggested in Round 2, with reference to anaerobic digestion and biofertilisers in particular. 
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Agreement Disagreement 

Round 1 commentary 

 Established supply base 

 Market demand existing and growing across 

sports, healthy ageing and other functional food 

and ingredient markets 

 Established and well-supported research base 

and skill set 

 Available technology 

 In keeping with resource efficiency aims 

 Tap into consumer demands for healthy and 

natural food products 

 SME potential for coastal communities boosting 

employment, income and morale 

 

Round 2 additions 

 Higher quality input compared to international 

counterparts offers distinct market advantage 

 Existing positive consumer image associated 

with fish oils 

Round 1 commentary 

 Difficulties in achieving economies of scale in 

the fragmented marine sector 

 Rigorous and lengthy testing required for 

functional foods meaning that new 

opportunities are not viable in the short-

medium term 

 Consistency of feedstock supply 

 Environmental sustainability concerns 

 Anxiety over alternative processing methods 

 Potential negative public perception of output 

 Need for new business models and subsidy 

supports 

 Need to expand chain beyond the use of 

marine discard 

 

Round 2 additions 

  Potential for other applications including 

biofertilisers and AD 

 

Quotes 

Round 1 

“Nutrition and functional value add from food will be future main driver in all food areas. Extracting 

value along these lines from our marine sector should be pursued” 

“This is a very good niche market for Ireland as it has a reputation for clean seas and waters” 

“Excellent potential with high supply and demand.  The technological capacity is available. More likely 

to be successful as functional ingredients for improving nutrition/safety/shelf life rather than health 

properties due to the difficult nature of obtaining EFSA approval” 

“Marine plants as well as other herbal products are potentially rich sources of bioactive proteins and 

phytochemicals that could lead to novel health foods that could contribute to the Irish bioeconomy” 

“Bioactives and other high value products are good targets but the fragmentation of the industry (lots 

of small operators) and relatively poor finances make it extremely challenging” 

“It feels like we are missing an opportunity for a consolidated scalable manufacturing base designed 

on biorefinery principles to provide a sufficiently strong nucleating point to tempt global market 

relevant commercial scale investment” 

“When marine discard has a consistent profile it could provide value-added ingredients for functional 

foods however, components such as Omega 3 oils are probably more efficiently made in large 

fermentation tanks to deliver consistent product will no environmental contaminants” 

“I suspect there may be personal objections to eating what could be classed as 'waste-derived' 

“Consumer barriers. Location of supply  Research needs to be advanced further. Industrial capacity 

needs to be built in response to successful research” 
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Round 2 

“Given the strengths in the food sector in Ireland it would seem sensible to capitalise on these and 

continue to build on gut health and food quality, using marine products” 

“Market demand existing and growing across sports, healthy ageing and other functional food and 

ingredient markets” 

 “Functional food and ageing prevention are two big market drivers for this sector. On the other hand, 

fragmented sector and lack of business models can reduce the impact of this value chain. A strong 

strategy of investment could justify the needing of this value chain” 

“The marine Industry is fragmented with huge numbers of small players and this is the major 

impediment to the development of this sector. However, the potential is great as the products would 

complement existing markets” 

 “Same point as VC 6 but far more stringent customer requirements re quality and consistency of end 

product therefore, I'm less optimistic for VC7” 

“Scale not likely there. Highly distributed. Heterogeneity can impact on food solutions” 

“Clustering of companies to participate in public private partnerships to follow the opportunities in this 

value chain is viewed as highly desirable as long as the ecodesign, LCA and sustainability principles 

are followed. It is also viewed that other marine life may also be a source of feedstock” 

“I believe the application of marine based raw material for functional food is underdeveloped. The fact 

that we have in recent times built successful dairy based protein and nutrition markets is a template 

for use of marine feedstock. The linkage of Marine Institute with our non-marine food sector should be 

pursued” 

 

 



28 
 

Value Chain 8 

 
 

Round 2 

 

 Median  Variability 

Round 1 4 = Neither Agree nor Disagree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

 

Value Chain 8 represented a less obvious route for exploration for many participants in Round 2 of 

the BioÉire Delphi, particularly when compared to food or feed applications from marine-derived input. 

Positive commentary surrounding Value Chain 8 in both rounds nonetheless focused on the 

perceived high quality inputs (and thus outputs) and confidence in the established research base and 

associated expertise in Ireland (for example, with the Marine Institute specifically highlighted in Round 

2 as a key strength in Ireland). However, consistent with commentary received in Round 1, translating 

research findings and technology advances into practice represents a barrier to the development of 

Value Chain 8. Challenges associated with environmental sustainability and the scale of the Irish 

marine sector also persisted into Round 2, with some concerns also mooted regarding the economic 

feasibility of the value chain, allergnicity and perceived high processing costs. Such persisting 

challenges led to some participants seeing more merit in the other proposed marine value chains 

compared to the pursuit of biochemicals in Value Chain 8 (the Round 2 survey placed these chains in 

order, allowing for more direct comparison). Indeed, for three participants in Round 2, a perception 

existed that this value chain is not realisable in the short-medium term given the level of investment 

required and thus may be part of a longer term bioeconomy vision for Ireland. 

Market demand for chitin and protein extracts from marine by-products was nevertheless reported to 

exist by some respondents in Round 2, adding positivity to the demand side of this value chain. 

Several respondents also stated a need to move beyond land-based or meat-derived protein to meet 

consumer needs. Three additional respondents noted further applications within the pharmaceutical 

and biomedical industry for products derived from micro-algae, seaweed and crustacean discard. 

Another contradicted these points however in Round 2, deeming it difficult for Ireland to compete in 

these markets internationally, particularly regarding chitosan production. The potential associated with 

Value Chain 8 thus remained largely neutral overall, with the majority outlining both advantages and 

challenges to its development on reflection of the findings from Round 1. This uncertainty was 

reflected in the median score of 4 obtained in both rounds (“neither agree nor disagree”) and the 

narrowing of the range of responses by Round 2 indicating more consensus on this neutral opinion. 

Agreement Disagreement 

Round 1 commentary 

 Plentiful resource base 

 Green, clean, high quality image of Irish marine 

feedstock 

 Unique opportunities for indigenous feedstock 

 Established research base and skillset 

 Potential for further development of chitosan 

industry with multiple applications  

 Untapped micro- and macro-algae (seaweeds) 

Round 1 commentary 

 Fragmentation of marine industry  

 Lack of finances and potential high costs of 

harvesting and processing 

 Failure to translate research into practice 

 Environmental sustainability concerns 

 Development may require investment in 

dedicated farms to reduce impact 

 Comparatively strict environmental regulations 
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representing low hanging fruit for utilisation 

 

Round 2 additions 

 Existing market demand for chitin and protein 

extracts 

 Appeal of marine-based protein over land or 

meat-derived to meet consumer needs 

in Ireland  

 

Round 2 additions 

 Preference for food and feed applications 

 Possible allergnicity impacts 

 Longer term opportunity given level of 

investment required 

 Difficulties in competing internationally 

 

Quotes 

Round 1 

“As an island nation with a marine territory that is 10 larger than our land territory this has to be a 

logical consideration.  Would make use of fish breeds that are plentiful but not in demand for food” 

“Success will come with unique or exciting features indigenous (and therefore controlled) within our 

feedstock” 

“Ireland's seaweed resource does unquestionably possess commercial opportunity which can be 

exploited in the short to medium term and Ireland must put itself in a position whereby that potential 

can be realised” 

“China is much further developed in this space than Ireland, but Ireland can be viewed as having a 

good level of supply and a good supply of good quality, sustainable / environmentally clean 

materials… I do believe there is a strategic opportunity here but it needs leadership and vision” 

“The production of higher value foods e.g. protein can work but the technological know-how for other 

products at industrial level is not in Ireland and the innovation potential will be challenged by the 

sectors fragmentation and lack of finances” 

“I think there would be value in investing in this value chain as long as measures are taken to 

combine innovation with sustainability so that issues with large scale sourcing and the impact on 

marine ecosystems are considered” 

“A number of issues are limiting the development of plants concerning chitosan production in Ireland 

at present. These include the fragmented nature of the industry (marine), the export value of 

companies, the environmental regulations in Ireland and mass production of chitin in South East Asia 

where environmental regulations are not as stringent” 

“I suspect this field is a huge untapped resource, but is in its infancy and will require resources and 

funding to develop the science” 

 

Round 2 

“There is a great opportunity here to position products as Premium by being produced in Ireland 

where waters are clean relative to Asian competitors. Focus should be on high-value products and not 

commodity products” 

“Chitin and low to medium value protein extracts (collagen, gelatin) from by-products such as fish 

skins and scales are in demand globally. Alternatives to meat derived collagen and gelatin are 

required by increasingly diverse populations in terms of religious and cultural values. There is a 

market for these products” 
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“Ireland has to diversify from a dominantly land based protein and produce nation. This diversification 

will assist resilience of national economy and reduce its carbon intensity. The resource is there” 

“This is less obvious than the use of marine raw material in functional food. However, we can 

leverage the research of Marine Institute (and possibly redirect programmes) the Atlantic resource 

and our track record in food and pharma to add another dimension” 

“Chitosan already proven in biomedical market, micro and macro-algae are key opportunity areas, 

strong research and knowledge base in Ireland - agree on poor conversion rates in bringing products 

to market. Investment and commercial strategies are a key barrier” 

“I have marked as 'somewhat disagree' as I think, despite the fact that mineral exploitation application 

is established in other countries, the challenges (of scale, supply, environmental sustainability and the 

degree of proof required in end markets such as pharma) will push the payback on any significant 

value creation potential out beyond the 10-15 year time horizon” 

“Economically too challenging & sustainability concerns” 

“Seaweed, microalgae, crustacean discards are low hanging fruits that could potentially lead the value 

chain. Pharma industry appealing is also a major driver for investments justifications. A big 

engineeristic and financial leap are needed to move outside research-lab and scale the technologies 

up” 

“May not be suitable as short term value chain - sustainability concerns of marine resources, potential 

high cost for processing - would have preference for marine sources to be used in other value chains” 
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Value Chain 9 

 

 Median  Variability 

Round 1 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

Round 2 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

 

Ireland’s clean marine image, perceptions of untapped resource potential and desires to increase 

resource efficiency through the utilisation of waste streams represented key rationales supporting the 

development of Value Chain 9, similar to responses obtained in Round 1. While the value chain may 

not represent a new opportunity according to several participants (and thus presented limitations in 

terms of further growth potential), established activity in this area brought advantages for some 

participants in Round 2 in terms of existing market demand and consumer acceptance. One 

respondent however warned of changing consumer preferences and trends, providing some caution 

to further investments in this area. Lesser clinical testing of cosmetics (for example, compared to food 

applications) nevertheless added further appeal for some respondents, though again this was 

contradicted by two others who perceived persisting regulatory problems, a need for toxicological 

studies and considerable expense in proving cosmetic products in this value chain area. 

Echoing desires for a more integrated bioeconomy approach repeated throughout value chain 

responses, many participants in Round 2 alluded to the fact that this chain should not operate in 

isolation but rather as part of a more complex system whereby cosmetics are just one of a suite of 

product outputs. While one participant opted for the pursuit of food and feed opportunities from marine 

sources over cosmetic or biochemical pursuits (similar to Round 1), the majority in this category saw 

potential for the simultaneous pursuit of value chain opportunities in conjunction with one another. 

Considering value chain outputs, several participants became more concerned in Round 2 with the 

high value but low volume nature of Value Chain 9, with several querying the size of the end market 

and volume of demand. For one participant however the high value, low volume characteristic 

represented a positive in terms of potential returns to be achieved. The ability to derive consistent 

economically viable inputs at a reasonable scale remained concerning however for others, particularly 

regarding the ability to reproduce high end products from a heterogeneous resource base. Another 

raised ethical concerns regarding the use of valuable natural resources for cosmetic and vanity 

purposes. Overall however, consistent with Round 1, the biggest concern cited by participants related 

to the fragmentation and organisation of the marine industry when considering Value Chain 9, 

perhaps emphasised here to a greater degree compared to other marine-based value chains. This 

included desires for economic benefits to filter to producers, a common concern in agricultural based 

chains, while another stressed the need for the consolidation of the industry to further its potential. 

Overall, Value Chain 9 was characterised by a plethora of contradicting responses. Some perceived 

advantages of the value chain were viewed as a disadvantage by others and vice versa. This is 

reflected in the overall median score of 4 obtained (“neither agree nor disagree”) and a high level of 

consensus on this rating (range of 1) in both Delphi rounds. 
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Agreement Disagreement 

Round 1 commentary 

 Abundant, high quality and underutilised supply  

 Perceived growth in fish farming will increase 

supply and need to extract value in all ways 

 Perceived lesser technological challenge than 

other value chain areas  

 Proven uses and demand for marine-derived 

cosmetics   

 Adding value to a waste stream 

 Effective source of collagen 

 Market appeal and consumer acceptability 

associated with natural, marine-derived inputs 

 Benefits for rural coastal communities 

 

Round 2 additions 

 Lesser clinical testing required compared to 

food applications 

 Opportunity to pursue suite of outputs from this 

chain alongside cosmetics 

 High returns perceived possible 

Round 1 commentary 

 Fragmentation of marine industry 

 Lack of appropriate business models 

 Input better utilised for food-based outputs 

 Potential issues with feedstock consistency, 

contaminants and allergens 

 Lack of dedicated marine research funds 

 Challenges of licencing and compliance with 

REACH legislation 

 Need for complex clinical testing and market 

analysis 

 Need to expand chain beyond marine discards 

to achieve scale 

 Existing industry, not a ‘new’ opportunity 

 

Round 2 additions 

 Potential for changes in consumer trends 

 Queries regarding size of end market and 

volume of demand 

 Ability to reproduce high end outputs from 

heterogeneous base 

 

Quotes 

Round 1 

“Marine ingredients bear huge potential, also very cost effective, research required to determine the 

right applications and industries/customers who would use it” 

“The most efficacious collagen is derived from marine biomass” 

“Natural derived cosmetics will likely have a market advantage over petroleum and synthetized 

compounds….more acceptable to the consumer than terrestrial animal derived” 

“The mining of waste material from all sections of the food industry has under developed potential” 

“Again if put seaweed in there would move up to very familiar and agree. Seaweed extracts are 

popular in cosmetics, face masks etc… Ireland could compete if we got heads around it and 

supported at national level” 

“Ample supply chain of marine discard, extraction technologies are available, high value biomolecules 

well characterised as are the screening platforms, market demand for cosmetics containing 

sustainable marine sourced bioactives is growing. Key issue is the scaling of the bioprocesses 

involved and economies of same” 

“There is a wealth of raw material available, including seaweeds, marine plants and algae.  However, 

the issues with regards to sustainability of these raw materials need to be addressed” 

“Marine discards would be much better utilised for food based proteins and peptides” 

“It could have potential but feedstock consistency, contaminants & allergens could cause a problem 
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Round 2 

“The cosmetic market potential is enormous with high return for low quantity so has development 

potential” 

“This has the potential to add value to an existing waste stream. As such it should be actively 

pursued. However the concerns raised are taken on board and temper my agreement with the 

statement” 

“Agree not a new opportunity, benefit of this is that market acceptance is good, demand is proven. 

Clinical testing challenges of cosmetics are less than medical device / pharma sector” 

“This is a real opportunity if the industry can be consolidated in a way that will work together” 

“Have marked 'neither agree/disagree' as I do think there is significant un-mined commercial potential 

with these biological resources (when framed in a broader context than marine discards) in the 

cosmetics industry but I have insufficient perspective on the size and value of the market…Irelands 

clean marine image could represent strong provenance value to this industry. If I had to make a call I 

think this one, with further analysis may warrant a 'somewhat agree'” 

 “From the little I know about this area, the main blockage is the organization of the Industry” 

“The application has potential but my earlier points re discards remain, i.e. economically viable 

quantities” 

“Issues around current treatment of marine discards and the difficulty in ensuring reproducibility for 

products that would demand high end prices” 

“Not sure the discards scale is there for this niche. Very expensive to prove products in cosmetics 

area requiring scale to give ROI. Also there is perhaps an ethical question around the use of valuable 

natural resources for vanity based products. Is this a solid sustainability message?” 

“There is no reason why this could not be a positive addition to our options in the marine sector. 

However, I would not see our involvement going beyond supplying base product to the cosmetic 

sector and the returns therefore may not warrant big investment here should it be required. If this is 

an add on to use of extracts in food etc, then it could work” 

“As with others, fragmentation of industry and lack of scale and business models would cast doubt on 

this. Consolidating several of the marine value chains might yield better opportunities” 

“Contrary to the comments against this area, I believe it can be part of a more complex system i.e. 

cosmetics are not the primary product but part of a suite of products. Many marine derived products 

have already been licensed for marketing” 
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Forestry 

Value Chain 10 

 

 Median  Variability 

Round 1 5 = Somewhat Agree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 5 = Somewhat Agree 4-7 = Neither Agree nor Disagree to Strongly Agree 

 

Positivity regarding Value Chain 10 remained for many participants in Round 2 of the BioÉire Delphi, 

reflected in the consistent median score of 5 obtained in both rounds. Beliefs that the value chain 

could help fuel economic activity, reduce dependence on fossil fuels and mitigate climate change 

formed central elements of this positivity. The availability and underutilisation of the current supply 

base was noted by many participants, with one respondent in Round 2 also commenting on the ease 

of creating local hubs to ensure the best economic use of this biomass source. The presence of Wood 

Fuel Quality Assurance Schemes added to the positivity for this participant in Round 2, mitigating 

consistency and quality concerns expressed in Round 1. A belief that the necessary transformation 

technology exists and is proven furthered the potential of Value Chain 10 for many. 

Reflecting an integrated value web approach, one participant further commented on the potential of 

this value chain to provide energy inputs for other biobased industries nationally. Indeed, finding 

consumers for the final value chain output was highlighted as an essential step for success by several 

participants by Round 2 of the Delphi. The role of government supports was also especially 

emphasised in relation to Value Chain 10, including in terms of providing market interventions, 

managing the cost of competing fossil fuels and progressing the Renewable Heat Incentive (RHI). 

Indeed, a successful established RHI was deemed to represent a key driver behind the 

implementation of Value Chain 10 for many. A need to engage private forest owners was also noted 

to ensure the future success of this chain. 

From a negative standpoint, concerns regarding the collection, supply volumes and distribution of 

forestry thinnings nonetheless remained in Round 2, alongside worries over the perceived operating 

costs, health implications and environmental impact of processing facilities. Fuel efficiency was raised 

as a new issue in Round 2 by one participant who believed that the business incentive is not in place 

to invest in the necessary infrastructure for decentralised heat generation when gas is currently being 

used by hospitals, universities and hotels at a higher fuel efficiency. The economics of switching to a 

higher cost of operating for lower fuel efficiency therefore did not add up for this respondent. The 

wider economics of forestry in Ireland also remained concerning for several participants throughout 

both rounds, including competition from cheap imports.  

A sense that Value Chain 10 is already operational in Ireland dampened its prospects as a new value 

chain for the Irish bioeconomy for several participants in Round 2, with one in particular believing that 

the technology is not sufficiently future-orientated. In contrast, for another, the scale of infrastructure 

required for success was deemed to require a longer time frame than the 7 years suggested by the 

short-medium term timeframe in the BioÉire Delphi. According to others, in keeping with the 

cascading principle of biomass use, higher value options exist for this biomass resource before 

resorting to energy creation (for example, biochemical production). This was highlighted in both 

rounds of the BioÉire Delphi. Similarly, the scale of operation (at a decentralised,  local level) also 

evoked reflection amongst participants by Round 2, leading one in particular to lower their score 

believing that Value Chain 10 would not have an overall impact at the national or sectoral level.  
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Drawing on international best practice in Finland and Sweden, one participant in Round 2 cited 

preference for the construction of gassifiers, producing more environmentally sustainable biomethane 

gas from forestry residues. In both rounds, other respondents also commented on models utilised 

internationally as providing inspiration and direction for the Irish context. Potential nonetheless 

remained to create bioenergy from forestry biomass resources according to many respondents in 

Round 2, if executed with the correct supports. 

 

Agreement Disagreement 

Round 1 commentary 

 Predicted increase in feedstock supply and 

underutilised feedstock in private forests 

 Proven and available transformation 

technologies 

 Opportunities to learn from other countries 

 Policy drivers for cleaner energy solutions and 

renewable energy targets 

 Changes in residential structures and consumer 

demand for renewable energy solutions 

 Local supply for local use 

 Replacing non-renewable fossil fuels 

 

Round 2 additions 

 Ease of creating local hubs 

 Presence of Wood Fuel Quality Assurance 

Schemes mitigate concerns regarding 

feedstock consistency 

 Could provide power to other biobased 

industries 

Round 1 commentary 

 Economics of forestry in Ireland makes it 

difficult to compete with international imports 

 Environmental negatives associated with small 

scale, decentralised plants  

 Possibility of more efficient forestry residue 

applications before energy creation 

 Lack of infrastructure 

 Dependency on government support  

 Problems with consistency and quality of 

feedstock (e.g. moisture, chlorine, wood mix) 

 Vulnerable to external factors such as low 

fossil fuel prices 

 

Round 2 additions 

 Uncertainties regarding end market demand 

and incentive to switch 

 Lower fuel efficiency than gas currently utilised 

 Limited impact on national bioeconomy scale 

 

Quotes 

Round 1 

“There is a significant resource of forest biomass (particularly in private forests) that has not been 

mobilized, particularly forest thinnings. These provide an excellent opportunity for heat generation at 

local level - due to scale, existing markets and value of thinnings (thus economics of local markets)” 

“Very immediate opportunities, indeed already some promising uptake. A very good use of certain 

categories of wood material for high efficiency conversion to heat” 

“As part of our green commitment we are obliged to look at all opportunities. This crop has 

traditionally been disregarded but my experience is it can be used economically” 

“This value chain is widely used in continental Europe where there is a tradition of community / high 

rise / rented high density population areas. This scenario does not apply to Ireland” 

“Very difficult and expensive to gather forestry thinnings as a feedstock” 

“The scale of centralised co-firing facilities can justify the filtering and cleaning of emissions which are 

otherwise significant.  De-centralised wood biomass facilities have high operating and maintenance 
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costs, as well as large footprint….Seasonal inefficiency in comparison to other alternatives is also a 

real issue, as is drying and maintaining dryness in our temperate climate” 

“I think there are certainly opportunities to utilise this material for bioenergy, but there are higher value 

products (higher financially and higher up the waste hierarchy) that could be made…I'm thinking of 

biochemical products, wood derivatives etc.” 

 

Round 2 

“Great short term supply opportunities with forestry capacity increasing consistently, Demand should 

be driven by the implementation of a renewable heat incentive similar to the UK” 

“This would be a logical bolt on to the development of forestry (subsidised under the Forestry 

Programme) and our need to compensate for the carbon emissions of our livestock sector” 

“This is an existing resource that is underutilized. The resource is located largely in decentralized 

areas and local hubs can be created to ensure best economic use of the natural resource into local 

heat users. District heating systems are used throughout Europe successfully and sustainably. The 

technology is well developed and really we are looking at supply and demand issues and acceptance 

issues to further progress”   

“SEAI…analysis shows that forestry offers the highest potential of all bioenergy resources for energy 

at lower market prices. The maximum potential for forestry suggests that some 2,988 000 M3 of forest 

material could be brought into production by 2035 if supply side barriers are tackled and market prices 

increase by 1-2 times of today's price. The forthcoming RHI is likely to stimulate significant activity on 

the demand side - this offers a large opportunity for forestry owners to access additional revenue from 

forest residues for energy” 

 “Issue of environmental negatives, does not seem to be a future oriented technology” 

 “Problems with consistency and quality of indigenous feedstocks. High cost of operation and lower 

efficiency for customer relative to higher quality fuel alternatives” 

“The viability of this is wholly dependent on the economics of it compared to other options. It may be 

that a market intervention is required to incentivise this activity” 

 “Use for combustion should certainly be considered, but ideally only for residual material after other 

components have been extracted” 

“Potentially a very significant feedstock is available for this value chain. Private forest owner 

engagement is critical for resource mobilisation together with a co-operative approach to address 

logistics and economies of scale. There is scope and future potential for forest thinnings coniferous 

and hardwood to be utilised in wood product production which may bring more value added to the 

resource and address concerns regarding the carbon release impact of wood burning” 

“The supply volumes and distribution here could be a major challenge for forestry residues. There are 

other valuable compounds in the feedstock that should be extracted before making pellets” 
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Value Chain 11 

 

 Median  Variability 

Round 1 4 = Neither Agree nor Disagree 4-6 = Neither Agree nor Disagree to Agree 

Round 2 4 = Neither Agree nor Disagree 4-6 = Neither Agree nor Disagree to Agree 

 

Value Chain 11 received a variety of mixed responses from participating bioeconomy experts, 

reflected in the median score of 4 obtained in both rounds of the BioÉire Delphi. While the value chain 

was deemed to have potential to create a greater diversity of higher value and quality products from 

the forestry sector (including novel food applications), some limitations were perceived to remain. In 

particular, in Round 2, this included perceptions of low forestry cover in Ireland compared to 

international counterparts, a limited feedstock supply given competing uses for forestry material and 

persisting availability of low cost fossil fuel based alternatives. A perceived lack of processing 

infrastructure (and the investment required to develop this at scale) and contradictions with European 

circular economy thinking (recyclability issues when the material is combined with non-renewable 

resources) furthered a negative perception of Value Chain 11. 

Given repeated reference to, and possible contradiction with circular economy thinking, ensuring the 

environmental sustainability of Value Chain 11 was thus deemed essential for future success by many 

respondents. Indeed, several mooted the potential to learn from international best practice as well as 

connect with other bioeconomy practices (including Value Chain 10 where the residues of this chain 

could generate heat). The potential for public private partnerships to build new business models was 

also cited by another in Round 2. Adopting a value chain approach, while market demand was 

deemed likely by one participant through the increasing use of biomaterials in global companies, 

doubts remained regarding the technical expertise available in Ireland to implement this value chain. 

Indeed, contradicting commentary was received from participants on both sides of this argument 

though overall the commercial scale, technological capacity and industrial investment required to 

develop such a major materials processing industry was considered a significant limitation in the Irish 

context by many. 

The potential offered by Value Chain 11 to enable more small companies to operate within the 

forestry sector nevertheless remained appealing for some participants in Round 2, though the need 

for a number of incentives to encourage this were noted. As with other proposed value chains, this 

highlights the need for a robust support framework around Value Chain 11 to ensure ultimate 

success.  

Agreement Disagreement 

Round 1 commentary 

 Fits with consumer demand for natural, 

environmentally friendly products 

 Perceived increase in feedstock supply due to 

afforestation targets 

 Established industry and skills base 

 Food and non-food opportunities for 

microfibrillated cellulose 

 High value output compared to bioenergy 

applications 

Round 1 commentary 

 Possible lack of technological and industrial 

infrastructure 

 Concerns regarding limited feedstock supply 

and competing uses 

 Questions of scale and funding 

 Problems with end of life disposal, recycling 

and toxicity when combining input materials, 

contradicting circular economy thinking 

 Inability to compete on international markets 
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 Realistic transition for a traditional industry in 

the short-medium term 

 Potential for new start-ups 

 

Round 2 additions 

 Potential for new business models and PPPs 

 Possible need for longer lead-in time 

 

Round 2 additions 

 Persisting availability of low cost fossil-fuel 

based alternatives 

 Queries regarding environmental sustainability 

 Doubts regarding technical expertise 

 Perceived reliance on incentives and supports 

 

Quotes 

Round 1 

“Ireland has rapid growing cycles for timber and technologies are available to isolate and fractionate 

the main wood components to provide starting materials for this value chain”  

“Area of forestry in Ireland increasing and will continue to increase” 

“Processes that expand the potential use of forest material beyond the use at present to achieve a 

higher value would be welcomed.  There may need to be a lead in time for industry to adjust activities 

as at present resources are locked into use by saw mills and for manufacture of panel boards” 

“I agree that it could provide commercial opportunity for the short-term medium term Irish bioeconomy 

within this time frame for existing forests but that we don't have enough forestry to compete with major 

players in countries such as Sweden and elsewhere. It would be important from a climate change 

perspective also though” 

“We have plastics converters and some capability in MDF and such wood composites but nationally 

we do not, nor do we plan to have, a BASF type plastics production and / or commercial material 

design and engineering industry, thus my sense is that, were this a business decision, Ireland Inc 

would never be able to make a business case for a research investment under this heading that 

would create scale for us” 

“The bonding of plastic and wood renders the material virtually impossible to recycle at the end of life 

with the exception of waste to energy” 

“Would question whether there [are] enough resources in the country to meet needs of panel board 

production and energy needs. The highest value chain will determine where the resources go” 

 

Round 2 

“Higher value uses of forestry materials than burning as a biomass. Environmentally more 

sustainable. Higher value products” 

“As with the previous chain, this is a logical addition to our Forestry Programme with its increased 

output. Coillte already have expertise in advanced use of forestry by-products in a range of high value 

building materials” 

“We have relatively low forest cover compared with other European countries. Incentivizing the use of 

forest resources and adding value to the end product may lead to more small companies entering the 

sector and encourage a greater diversity of species for specific purposes” 
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“There are resources available but also some limitations to these uses (e.g. recyclability) but it could 

be a promising use and if it reduces the amount of plastic material required (and potentially produces 

better products), then it is certainly worth exploring” 

“This is still considered a very good opportunity for Irish forestry but the concern regarding the 

combination with fossil fuel derived materials impacting on circular economy is valid. The question of 

scale remains and Ireland may need to collaborate with other actors to get the best from this 

opportunity” 

 “This is a major materials processing activity and would need considerable industrial investment. I am 

not sure that Ireland has the required firms or industrial base to make steps into this industry” 

“Keeping forestry resources separate from plastics is better” 

“Bonded products of plastic and wood are impossible to recycle. Can only be burnt for energy. Not 

consistent with Circular Economy principles” 

 “I feel there is a possible lack of infrastructure for this value chain (at start-up levels and beyond). 

End of life disposal and intrinsic contradictions to a circular biobased economy implementation could 

move away the rational for this value chain” 

 “LCA, ecodesign and sustainability should play a prominent role in the development of any materials 

or products. Clustering of companies to participate in public private partnerships to follow the 

opportunities in this value chain is viewed as highly desirable” 
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Value Chain 12 

 

 Median  Variability 

Round 1 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

Round 2 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

 

Significant degrees of negativity were associated with Value Chain 12 in both rounds of the BioÉire 

Delphi. A sense that this value chain represents a longer term opportunity rather than being 

achievable in the short-medium term was obvious in multiple responses, reiterating the Round 1 

commentary. This emanated from concerns related to the scale, investment and technological 

capacity of processing required to ensure the success of Value Chain 12 in Ireland. While the 

technology is reported to be continuously improving by several respondents and promise exists for 

SMEs to execute this value chain at a relatively low cost according to one participant in Round 2, the 

reality of these successes occurring in the next 5-7 years was deemed unlikely by the majority of 

respondents. The lack of a pulping industry in Ireland at present furthered this belief for one 

participant in particular, while uncertain markets, the threat of forestry disease and perceived high 

costs of entry concerned others by Round 2. Echoing commentary from Round 1, the value chain was 

also perceived to represent a niche opportunity area, rather than an overall strategic new direction for 

Irish forestry. 

The potential environmental benefits associated with pursuing Value Chain 12 were nonetheless still 

welcomed by one respondent in Round 2, including its perceived ability to reduce fossil fuel imports 

and GHG emissions. In keeping with the cascading principle, desirability was also associated with this 

value chain through its ability to create higher value uses for forestry material before energy creation. 

Competing uses for the same forestry material was nevertheless of concern for two others in Round 

2, while a third suggested the pursuit of cross laminated timber (CLT) opportunities instead. Similarly, 

by the second round, three participants believed that forestry thinnings and by-product would 

represent a better input source for Value Chain 12 as opposed to purpose grown trees.   

The potential to learn from international counterparts was nonetheless mooted in relation to the 

development of Value Chain 12, with particular reference to the strength of Scandinavian research 

and practice (e.g. to extract useful compounds from short fibre pulp or produce renewable diesel from 

forestry-derived tall oil). The importance of tailoring such learnings to an Irish context was cited by 

several respondents, though the ability of Ireland to compete against counterparts internationally 

raised doubts for many in terms of the impact of this chain on a larger scale. The need for further 

research in this area, including regarding technology and market research and overall environmental 

sustainability was thus deemed essential by several respondents. 

Agreement Disagreement 

Round 1 commentary 

 Perceived high supply and demand 

 Desire to increase profitability of Irish forestry  

 Wide range of products possible 

 Strong position of Coillte and the Irish 

pharmaceutical sector to drive this innovation 

 Opportunity to learn from, and collaborate with, 

European counterparts 

Round 1 commentary 

 Significant capital investment required to 

develop industrial capacity in Ireland 

 Fear of mono-cropping 

 Transformation technology not at commercial 

scale 

 Comparatively weak positioning of forestry 

compared to other biobased sectors 
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 Growth in demand for natural products 

 Forestry plantations assist with greenhouse gas 

mitigation and can use marginal land 

 Opportunity for high value, low volume 

biochemical production 

 

Round 2 additions 

 Potential for SMEs to execute this value chain 

at low cost 

 Environmental benefits associated with 

reducing fossil fuel imports 

 Higher value application compared to bioenergy 

production 

 Small and niche market opportunity; will benefit 

a limited few in forestry 

 More longer term, if any, potential  

 Competing, higher value uses available for raw 

material biomass; perhaps more suited to 

forestry by-product  

 

Round 2 additions 

 Lack of pulping industry in Ireland 

 Threat of forestry disease 

 Uncertain markets 

 Forestry thinnings and by-product more suited 

as an input source 

 Inability to compete internationally 

 

Quotes 

Round 1 

“Supply and demand would be high. Currently within Ireland I wouldn’t be sure that the industrial 

capacity is available yet, however the technological capacity would be known based on other 

European projects.  Could yield a wide range of products for various industries” 

“Has advantages as it could be considered a renewable resource.  Also forestry makes use of 

marginal lands.  Efficient.  If successful could be high value added” 

“The Biochemical products have high value potential.  The industrial opportunities will be small and 

highly specialised” 

“There are many products that can be extracted from different species and this is technologically 

possible at the moment….However the economics of such processes and the scales necessary may 

make it challenging from an Irish perspective…our approach might be to become part of a larger 

collaboration (strategic alliance)…with Ireland specialising in a particular element of the process” 

“While the technology exists at a laboratory or prototype scale, it is not yet available at a commercial 

scale  - the value chain typically requires feedstock at no cost, or even at a gate fee, in this regard it is 

more suited to waste materials that would otherwise be disposed. Note: The first challenge may 

provide a strong rationale to invest in the development of this technology” 

“The forestry sector is not as well positioned as Agriculture to exploit its resources in the Biobased 

products space. The capital investment for wood processing to Biobased chemicals and field is 

significant and can be a barrier to entry” 

 

Round 2 

“The extraction techniques are more efficient and will continue to be upgraded and if desirable 

upscaled. I am myself involve in such a project which shows great promise for SMEs to enter this 

sector at relatively low cost” 

“There are opportunities for production of high value chemicals and cosmetics from forestry by-

products. Disease threat (Chalaria for example) is a threat to this industry though” 
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“Higher value uses of forestry materials than burning as a biomass. Environmentally more 

sustainable. Higher value products. Needs to be informed by technology and market research (e.g. 

what types and breeds of trees are most suitable). Attracting significant investment” 

“Feedstock is available in large quantities, what is required is technological development, 7 years may 

be a short window but given a wider window the potential is very large” 

“More longer term; technology not at commercial scale; competing uses. Score reduced” 

“This technology is available an is in use elsewhere (particularly Scandinavia and Canada)- the 

question is whether we can compete with bigger scale operations” 

“I would be less optimistic on this chain given our limited track record and the high costs of entry to a 

very specialised area” 

“Have rated as 'disagree' - I know of only one company that has made progress in this area after more 

than 15 years of R&D, we do not have the science or technology infrastructure, the market is at best 

uncertain and the costs of entry very high” 

“I have lowered my rating. Influenced by counter arguments that it is likely to be only a niche 

opportunity and that it has more longer term, if any, potential” 

“There is some potential in this development but Ireland may be challenged to achieve it due to 1. 

competing use of raw material 2. scale issues 3. economic feasibility. However a willingness by 

stakeholders and adequate research could open up good opportunities in this area - however 

potential may be some years away” 

“There is need to examine best practice internationally and identify what would be the most 

commercially effective use of these resources for Ireland” 

“It may be more desirable to assess opportunities in terms of by-products first before considering new 

forestry materials” 
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 Value Chain 13 

 

 Median  Variability 

Round 1 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

Round 2 4 = Neither Agree nor Disagree 4-5 = Neither Agree nor Disagree to Somewhat Agree 

 

Contradictory responses were still obtained in relation to the potential of Value Chain 13 by Round 2 

of the BioÉire Delphi. This included both in terms of the perceived existing industrial base in Ireland 

and the availability of de-inking technologies. Indeed, several respondents dismissed the value chain 

entirely by Round 2 on the basis that there are no paper recycling mills or pulping industries in the 

country (and thus no relevant input supply streams), with others also commenting on the challenge of 

de-inking materials (suggesting limited transformation technologies). Others contradicted these 

statements entirely in Round 2 deeming the chain to be “one of the more promising” and “low hanging 

fruit” in the Irish bioeconomy, with transformation technologies deemed well understood and readily 

available. Such contradicting responses are reflected in the median score of 4 (“neither agree nor 

disagree”) obtained in both rounds of the Delphi. Many participants also reported that the chain was 

outside of their expertise thus impeding their ability to comment, perhaps more so than any other 

value chain assessed in the BioÉire study. 

Commentary related to Value Chain 13 also drew reference to other proposed bioeconomy value 

chains. For example, one participant believed it more likely to achieve technical and commercial 

success compared to Value Chain 12 (though would still not prioritise it as a development pathway for 

Ireland), while another noted potential to integrate it with Value Chain 5 (using horticultural by-product 

to create biocompostable packaging). For this latter participant, the potential to replace plastics with 

recycled paper and board alternatives was desirable, with additional potential deemed possible in the 

building materials industry (e.g. creating wall insulation). The potential for new business models in this 

space was also mooted by some respondents in Round 2, particularly from the perspective of multi-

platform biochemical production, with reference to localised paper production models, partnerships 

with European counterparts and new business collaborations across multiple sectors.  

For other respondents however, the lack of manufacturing infrastructure and/or a large enough paper 

industry posed the most significant limitation on the implementation of Value Chain 13, with a belief 

persisting into Round 2 that any advantages obtained will only benefit a limited few. Indeed, Smurfit 

Kappa was particularly mentioned by participants in relation to this value chain opportunity in both 

rounds suggesting a niche opportunity area rather than new strategic direction for the Irish 

bioeconomy. Issues of scale thus dominate perceptions of the potential of this value chain in Ireland. 

Agreement Disagreement 

Round 1 commentary 

 Presence of one strong industry member in this 

area to drive development 

 Perceived consumer acceptance of outputs 

 Multiple products possible from this value chain 

 In keeping with cascading approach  

 In keeping with EU agendas to reduce the 

volumes of waste going landfill 

Round 1 commentary 

 Presence of one strong industry member in this 

area meaning benefits accrue to a limited few 

 Lack of biomaterial manufacturing 

infrastructure and scale in Ireland 

 Environmental sustainability of input must be 

proven 

 Questions around purification techniques 
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 Possibility of import substitution 

 High water content of most Irish wood sources 

suits this pulp-based value chain 

 Presence of competitive and green 

technologies to convert cellulosic material and 

de-ink paper-based materials 

 

Round 2 additions 

 Potential to integrate with other value chains 

 Desirability of replacing plastics with recycle 

paper and board alternatives 

 Potential for new business models and 

international partnerships 

available to the industry 

 Inability to compete internationally 

 Possible high transportation costs 

 

Round 2 additions 

 No paper recycling or pulping mills in Ireland 

(limiting input supply) 

 Challenges associated with de-inking materials 

 Niche opportunity rather than overall strategic 

new direction for Irish bioeconomy 

 

Quotes 

Round 1 

“Already in large scale operation worldwide. The cascade use of materials is the best way” 

“This side stream may be treated very easily as a lignocellulose product, upcycling before destruction 

is a very good idea as the GHG footprint is reduced and the material is very easily prepared” 

 “Potential to link with Smurfit Kappa to consider this option to its fullest degree for Ireland Inc.” 

“Most Irish wood sources have very high water content which becomes a high operational cost issue 

for bioenergy applications but favours it for a pulping application.  Ireland has a large commercial 

paper and cardboard supply demand, all of which is currently imported” 

“Competitive and green established technologies (enzymatic digestion) can combine the 

depolymerisation of the cellulosic material into monosaccharide that can be converted in a range of 

biobased chemicals and/or a range of biomaterials through microbial fermentation (for example 

bioplastic production)” 

“As we are not producers of paper or cardboard in Ireland it is possibly not the most obvious area for 

us to pursue as an opportunity assuming that we are talking about the side streams from the 

production processes?” 

“I would like to see more infrastructure around use of paper/cardboard for biomaterial manufacture, 

we as a nation, export vast quantities of cardboard to Europe for this purpose whereas we could 

invest in technology to develop this further in this country” 

“Limiting factor is cellulose purification and recovery”  

“Where will the paper/ board come from is an important question from a resource and sustainability 

viewpoint”  

 

Round 2 

“Still one of the more promising chains” 

“This could be a good opportunity- particularly around the compostable packaging and with 

opportunity to combine with Value Chain 5. There is a still a lot of plastic used for packaging that 



45 
 

could be replace by recycled paper/board products. Maybe there is an opportunity here around 

building products also- Insulation/Wall board materials etc as well?” 

 “This may be described as the 'low hanging fruit'. Many enzyme cocktails have been developed for 

the recycling and upgrading of paper and cardboard. Good de-inking technologies are readily 

available” 

“Well understood technology and concepts. Do we have scale?” 

“De-inking is a major challenge and Ireland has no paper recycling mills that are active so in the short 

to medium term this is unlikely to happen” 

“Lack of manufacturing infrastructure in Ireland. Unlikely to be able to reliably compete as an export 

feedstock to such industries” 

“Such a focus is not valid for the Irish context given that there is no existing pulping industry on the 

Ireland” 

“There seems to be a lot of interest from waste companies for this technology. Again until incentives 

are put in place and technology is proven I believe we will continue to export this material to Europe” 

“Argument that Irish pulp is well suited but most paper/cardboard not produced in Ireland. However 

the costs, the scale and technologies needs to be addressed” 

“Scale and entry costs would be major factors here” 

“Seems to be a narrow opportunity” 

“Relative to VC12 this is marginally less challenging with a somewhat higher chance of technical and 

commercial success so am rating as 'somewhat disagree', I would not see it on a top 8 list” 

“Multiplatform biochemicals can be produced from this value chain. A careful consideration of the 

business model can promote multiple business interactions among interdisciplinary sectors around 

this value chain. A localised paper production has to be implemented to not contradict the circular 

economy approach for this resource (fuel-costs)” 
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Energy 

Value Chain 14 

 
Round 2 

 Median  Variability 

Round 1 6 = Agree  5-7 = Somewhat Agree to Strongly Agree 

Round 2 6 = Agree  5-6.5 = Somewhat Agree to Agree/Strongly Agree 
 

Overall, an overwhelmingly positive response was obtained with regard to Value Chain 14 in both 

rounds of the BioÉire Delphi, with participants reiterating advantages across input, transformation 

technology and output stages in Round 2. This included perceptions of an abundant supply base, 

proven and continuously improving technology options, high demand for renewable gas, minimal 

biomethane conversion costs and the availability of a nutrient-rich digestate for land spreading post-

AD. Perceived environmental benefits dominated positive discussions of Value Chain 14 in both 

Delphi rounds, including its ability to act as a waste management solution for farmers while also 

reducing the GHG emissions and environmental impact associated with agriculture. Additional 

economic advantages in diversifying farm income and assisting rural development were also mooted 

in Round 2, but to a lesser extent than the environmental positives. 

The main disadvantages associated with Value Chain 14 included persisting concerns regarding the 

scale and fragmentation of feedstock and beliefs that higher value options might be available (in 

keeping with the cascading principle). The low carbon content of slurry resulting in a relatively low 

energy output when processed alone also raised concern for some, with a need highlighted in both 

rounds to combine slurry with other feedstocks for bioenergy production. From a technological 

perspective, one participant in Round 2 noted continuing technical challenges in the conversion of 

agricultural waste to energy, while the wider economics of the process was also concerning for many, 

particularly if energy prices remain low. Indeed, one respondent spoke of a need for policy to increase 

feedstock prices and also to avoid the utilisation of grass in such systems for sustainability reasons. 

Further research into the economics (taxes, subsidies and tariffs) and environmental compliance of 

AD systems was thus suggested by several respondents. 

Suggestions of alternate outputs from Value Chain 14 also emerged in the Delphi, including 

preference for biofuel production due to its ease of transportation compared to biogas (a concern also 

cited by several others in both Delphi rounds). A second participant similarly stated a need to improve 

the suite of products available from this value chain, while a third stressed the need for the co-

production of biofertilisers. The potential for any excess heat produced to be used locally was also 

stated in Round 2. 

Concerning timescale for achievement, for some participants across rounds, the 5-7 year timeframe 

appeared too short to achieve the necessary technological improvements and infrastructure 

development. The need for government intervention and incentivisation was also mooted by several 

respondents, with persisting beliefs that state subsidisation is necessary to attract industry. For one 

respondent in Round 2, the need for financial supports to go beyond mere construction phases was 

obvious, with desires to also incentivise and reward efficient production and plant operation beyond 

plant construction. In terms of desired business models, one participant suggests the potential for a 

PPP to drive implementation of Value Chain 14, while for another, private suppliers of AD technology 

will instead provide motivation. For several other participants, the opportunity to build a network of AD 
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plants persists, helping to mitigate plant management risks. One participant nevertheless saw greater 

benefit in the exploration of centralised facilities or the implementation of micro-AD technologies. 

Overall, reactions to Value Chain 14 erred on the side of positivity and potential (reflected in the 

consistent high median of 6 and increased consensus obtained in Round 2), though a number of 

caveats, conditions and alternate uses were also stated. 

Agreement Disagreement 

Round 1 commentary 

 Creation of de-carbonised gaseous energy in a 

world of fossil fuel limitations 

 Abundant resource supply base 

 Proven technology and waste management 

solution for farmers 

 Remaining potential to use homogenised AD 

residues for land spreading 

 Potential win-win for the economy and the 

environment 

 Market demand for renewable energy solutions 

 In keeping with renewable energy targets and 

the Origin Green campaign 

 No costs of conversion to biomethane for 

consumer 

 Opportunity to combine with other feedstocks 

 Opportunity to create networks of AD hubs 

 Diversify farm income 

 

Round 2 additions 

 Continuously improving technology options 

 Assisting rural development 

 Potential for PPPs 

Round 1 commentary 

 Scale and fragmentation of feedstock supply 

 Need for investment and possible grant-aid to 

start-up and develop financially viable AD 

 Land spreading is the cheapest way of dealing 

with agricultural waste at present 

 Unfamiliarity with benefits of biogas and use of 

agricultural waste for AD 

 Planning permission challenges associated 

with AD hubs 

 Risk management associated with transporting 

agricultural waste 

 Costs and logistics of storing and transporting 

biogas 

 Potential for higher value output options  

 Risk to investors in times of low energy prices 

 

Round 2 additions 

 Low carbon content of slurry resulting in low 

energy output when processed alone 

 Potential longer term opportunity given 

infrastructure investment required  

 Reliance on state subsidisation 

 

Quotes 

Round 1 

“This is a well proven technology. It can help with manure management which could reduce our GHG 

emissions within the agricultural sector” 

“Ireland is an agricultural country and there is significant volumes of agri waste” 

“Very large existing market and infrastructure to support gaseous primary energy, particular in 

methane form.  Very large demand…for a de-carbonised gaseous energy” 

“Would help Ireland reach their European obligations in regards to CHP usage. There is also the 

potential to utilize the waste heat and CO2 from these plants in Horticulture (Glasshouses) and also to 

separate the effluent from the AD plants and store the Phosophorus rich solid material while returning 

the ammonia rich liquid material to land” 

“Proven technology, provides potential win-win with respect to climate emissions. Drawback may be 

small scale of individual Irish production units making AD uneconomic” 

“The energy component should only be used when all the added value products have been produced 

from the primary waste” 
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 “I understand the commercial challenges include overall scale, and the cost of processing, storing 

and transporting the gas produced” 

“I think there is an opportunity for a network of identical AD plants all controlled, operated and 

maintained by a central entity. This would remove some of the risk associated by spreading the costs” 

“Rules around the mixing of waste streams from separate farms limits the potential for centralised 

collection of feedstocks. In spite of these barriers, a concerted policy effort could see significant 

potential here - particularly if combined with other feedstocks like grass”  

 

Round 2 

 “Abundant resources and capability in most of the agriculture sectors. Very high market demand for 

renewable gas in Ireland. Opportunity for dispersed rural industry with AD and network” 

“Livestock slurries are ideal for AD owing to their high nutrient content and high water contents and 

several farm scale plants utilising slurry have been operating in Ireland and internationally for many 

years…allows the production of energy as well as maintaining the nutrient availability of the waste”  

“Score increased. Advantages are great. Only issue is the potential for higher value options” 

 “By using post -AD substrate fertiliser it could result in more manageable fertiliser with less run-off 

potential. AD plants can be difficult to manage, particularly if there is variability in feedstock which will 

affect performance. There is an opportunity for a network of AD plants to reduce risk” 

“I have lowered my rating somewhat. Influenced by some of the counter arguments. But still feel that 

opportunities for decentralised AD plants with further technological innovation give grounds for some 

optimism. This VC will be pushed by private sector suppliers of AD technology” 

“The carbon content of slurry is low and this provides a major challenge for outputs of any technology 

…the hydrolysis step for silage is also a challenge…Integration of this with other wastes and other co-

products would be a more successful approach” 

“Resource is an existing waste and by-product that needs to be utilized. - good environmental/ 

economic opportunity…There is further opportunity for research to improve both these and the scales 

involved would justify it” 

“Have rated as 'neither agree nor disagree' due to the huge challenges of scale and fragmentation of 

feedstock supply and potential value creation versus costs to do. Environmental sustainability is 

viewed by industry as a strong secondary benefit PROVIDED that the project has a sound business 

case. Thus projects that have environmental sustainability as the anchor benefit are likely to require 

state subvention and subsidisation to attract industry interest”  

 “Difficult to get sufficient scale to ensure profitable enterprise on farm” 

 “A tripling of the current price for feed stock is required to bring the full extent of the grass silage 

resource into production. If policy can drive this increase and the supply side barriers can be tackled, 

renewable gas has significant potential to grow…as much as 29% of the total bioenergy potential in 

2035. One note of caution on sustainability - the use of grass for AD is now discouraged in the UK 

schemes due to sustainability concerns” 

“Yes, but with in-line options to extract valuable P and N for biofertilisers…Expensive stuff to haul 

distances. Need to consider centralised facilities or new micro-AD technology that is cost effective” 

“Significant potential to link with and include other value chains identified to address feedstock logistic 

and/or scale issues” 
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Value Chain 15 

 

 Median  Variability 

Round 1 5 = Somewhat Agree  4-6 = Neither Agree nor Disagree to Agree 

Round 2 6 = Agree  4-6 = Neither Agree nor Disagree to Agree 
 

 

While levels of positivity associated with Value Chain 15 quantitatively increased in Round 2 (with the 

overall median increasing from 5 to 6), much of the qualitative commentary involved participants 

acknowledging the disadvantages associated with the value chain. Many responses in both rounds 

alluded to the fact that while potential remains, certain caveats exist, particularly relating to the need 

to reduce food waste and investigate higher value opportunities. Indeed, many participants proposed 

that Value Chain 15 should only be pursued once the previous two conditions have been met. 

 

Nevertheless, significant positivity was still associated with Value Chain 15 in both Delphi rounds 

including from the perspective of adding value to a waste resource, capitalising on a waste collection 

system that already segregates waste and existing high market demand for bioenergy and biogas. 

The lack of conversion costs to consumers to switch to biomethane was also appealing for some, 

along with key drivers associated with new food waste collection legislation and landfill bans. Indeed, 

for one participant in Round 2, Value Chain 15 neatly aligned with both energy and environmental 

policies, while for another it presented both economic and environmental wins. 

 

Several participants in Round 2 also alluded to international best practice in this area and Ireland’s 

related ability to learn from these case studies (including Denmark, Spain, Switzerland and Austria) 

and implement proven technologies here. Indeed, one participant perceived this value chain as 

essential to future social contracts for retailers and large processors. However, debate remained 

through Delphi rounds over the best business model to implement the value chain in Ireland. 

According to two participants, for example, large scale centralised AD facilities were key to process 

requirements for decontamination and odour control, while for another, networks of localised AD hubs 

were seen as the most promising way to implement this value chain (particularly given problems 

associated with feedstock transport and logistics).  

Regardless, by Round 2, Ireland was branded by several participants as slow in terms of the 

technology uptake required to implement Value Chain 15. Concerns regarding scale, fragmentation of 

feedstock and limited volume of food waste also persisted throughout the two rounds. One participant 

was additionally concerned about the low payback achievable over a long timeframe. The belief that 

food waste reduction should be prioritised further raised concerns in both rounds in terms of the 

desirability of investing in energy processing technology and potential negative consumer 

perceptions. Concerns regarding gate fees also featured more strongly in Round 2, though some saw 

this as a positive feature increasing the economic feasibility of the value chain. 

Meanwhile, expanding value chain inputs beyond catering and retail food waste offered more 

opportunities according to several participants. This included the use of tallow and recovered 

vegetable oil (Value Chain 16) to produce forms of biodiesel, with one participant linking this with a 

need to meet renewable energy targets in the transport sector. Similarly, two other respondents 

suggested the integration of agricultural waste (Value Chain 14) with this value chain to mitigate 

issues of feedstock availability and variability. In keeping with more integrated value web thinking, 

another participant emphasised the need for integrated biorefining for future success, with energy 
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creation representing just one of many outputs possible i.e. Value Chain 15 should not stand on its 

own as a linear bioeconomy development option. Thus, just as some respondents wished to expand 

inputs into this value chain, others saw potential for a greater diversity of outputs. One participant 

nonetheless saw more economic promise in Value Chain 15 compared to Value Chain 14, while 

another highlighted the need to examine the required subsidies, taxes and excise required for 

success. 

Thus overall, while the quantitative scoring relating to Value Chain 15 were overwhelmingly positive, a 

number of caveats and conditions were highlighted that require further consideration as part of a more 

integrated bioeconomy picture and feasibility of this chain in the short to medium term. 

Agreement Disagreement 

Round 1 commentary 

 Policy drivers associated with renewable energy 

targets and the Landfill Directive 

 Perceived environmental benefits associated 

with the mitigation of methane emissions 

 Plentiful supply base, further facilitated by 

brown bin roll out 

 High yielding feedstock for energy production 

 Opportunities for small scale anaerobic 

digesters & co-digestion with other feedstocks 

 Nutrient-rich digestate for fertilising purposes 

 Established technology base 

 High demand for biogas 

 

Round 2 additions 

 Appeal of adding value to a waste resource 

 Ability to learn from international best practice 

and implement proven technologies 

 Potential to integrate with other value chains to 

expand both value chain inputs and outputs 

Round 1 commentary 

 Preference for food waste reduction 

 Higher value applications perceived available 

including food and biochemical uses  

 Lack of infrastructure and scale in Ireland 

 Regulatory, planning and licencing issues  

 Predicted reliance on government incentives 

and subsidies 

 Food waste collection and transporting logistics  

 Large investment required 

 

Round 2 additions 

 Debate regarding appropriate business model 

required 

 Perceived low payback over long timeframe 

 Slow technology uptake in Ireland 

 Concerns regarding gate fees in the future 

 

 

Quotes 

Round 1 

“The first step with food waste is to reduce the level of waste… need to resolve issues regarding in 

the first instance production and consumption and then also issues regarding food availability, access, 

utilization, and stability.  After this there then may be scope to build pertinent value chains” 

“Policy activity to support renewable heat and electricity production. Mature technology and key 

market support from industry bodies and semi-state sector” 

“The roll out of domestic and commercial organics bins is providing an increased stream”  

“Feedstocks available, issue will be coordination of supply and positioning of digesters - smaller scale 

units with state subsidy / incentives may be route of stimulus” 

“While supply would be high, the heterogeneous nature of the food waste would make energy 

production variable and difficult to predict” 
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“Food waste to energy is a waste of a valuable resource. Integrated Biorefining is key and energy 

should be one of multiple products arising from any resource”  

“Higher value potential there and two billion more people to feed , we can get energy from elsewhere 

than stealing from the food chain – wave, solar, wind energy possible if running out of oil” 

“Question is whether the transformation will generate enough bioenergy to justify the 

investment…There might be other outputs from the transformation of food waste” 

 

Round 2 

 “It aligns with energy policy as well as the discussed environmental policy” 

“The focus on food waste will become more intense over the coming years and any economic and 

environmentally acceptable solution to the problem will be worth pursuing” 

“I have lowered my rating but would still be positive about the commercial potential. Again feel private 

sector suppliers of technology could be main drivers” 

“This value chain may make more economic sense than value chain 14 particularly if the operator of 

the plant can offer a 'gate fee' for the waste” 

 “Rating as 'neither agree nor disagree' as the barriers and challenges (eg regulatory, planning 

permission) as well as lack of infrastructure and scale will mean very low payback over a very long 

period” 

“No change [in response], good potential but higher value alternatives should be considered” 

“Considering comments made can now see issues with this value chain in relation to lack of 

infrastructure, collection and transporting logistics” 

“It is unlikely that food waste will be processed in small scale plants due to the requirements for 

decontamination and odour control on plants processing food waste. This feedstock is much better 

suited to large scale centralised plants” 

“Won’t take much to make this economic but limited to larger scale AD facilities. Also, increased 

deployment of AD can cause a fall in the gate fees - experience in the UK shows that AD facilities are 

finding it difficult to source food waste at economic gate fees” 

“Should only be exploited after waste reduction methods and potential re-extraction/exploitation in the 

food sector is exhausted” 

 “Very high market demand for renewable gas in Ireland. Most of Irelands domestic waste is exported 

…industrial food waste carries a premium gate fee for processing. The volumes of waste resources 

are relatively low however (only 4 million population), so it will not significantly contribute to the scale 

of demand for renewable gas….can only be considered as complimentary to Value Chain 14” 

“The first preference is for food waste reduction if there is still a possibility to build a viable value chain 

then this should be considered with integrated biorefining being the key” 
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Value Chain 16 

 

 Median  Variability 

Round 1 5 = Somewhat Agree  4-6 = Neither Agree nor Disagree to Agree 

Round 2 5 = Somewhat Agree 4-6 = Neither Agree nor Disagree to Agree 

 

Overall, environmental positives were associated with Value Chain 16 though for many respondents 

the value chain did not make economic sense. Indeed, despite the level of positivity associated with 

the quantitative scores achieved in both Delphi rounds, the majority of respondents spoke of Value 

Chain 16 as already existing in Ireland and thus portraying limited potential for further expansion or 

growth. Similarly, many others reported it as a niche opportunity area rather than an overall strategic 

new direction for the Irish bioeconomy. Issues of scale and a perceived limited number of benefactors 

particularly concerned respondents throughout both Delphi rounds. 

Positivity was nevertheless associated with the ability of the output (biodiesel) to reduce GHG 

emissions in the transport sector and help to meet renewable energy targets. Mandatory targets and 

biofuel blending obligation schemes were also deemed likely to increase demand for Value Chain 16. 

In addition, established transformation technologies were reported to exist adding to its chances of 

success according to several respondents. 

Echoing commentary obtained in Round 1, concerns regarding scale and appropriate markets were 

nonetheless obvious in Round 2 of the BioÉire Delphi. The quality of biodiesel obtained also raised 

concerns for one participant, though fuel blending was acknowledged as holding the potential to 

overcome this. Nevertheless, for other respondents, the fact that modern engines cannot utilise the 

raw output and blending of small volumes is required after extensive purification processes limits the 

potential of the value chain and desirability to invest in related processing infrastructure. As such, 

limited opportunities were perceived to exist, with two respondents in Round 2 suggesting the export 

of the raw material feedstock rather than processing it indigenously. 

For many others, Value Chain 16 represented at the very least a continuation of existing value chains 

in Ireland (and so not representing a new bioeconomy opportunity) or, at the very most, a niche 

opportunity area where benefits will accrue to a limited few. Several participants in both rounds 

referred to a plant already operational in New Ross, though one participant refuted this statement in 

Round 2 claiming that only FAME (Fatty Acid Methy Ester) is produced here using tallow as a 

feedstock rather than recovered vegetable oil. Another alluded to the use of imported feedstock in 

Ireland, limiting the holistic national opportunity associated with Value Chain 16. Furthermore, in 

Round 2, one participant spoke of another company, Frylite, already collecting 75% of the Irish oil 

market and exporting this to the UK for processing. While the potential for establishing an indigenous 

company to process recovered vegetable oil was acknowledged by these participants, several others 

spoke of Value Chain 16 as a more small scale opportunity suited to localised collection and 

conversion (a practice that is already ongoing according to one respondent).  

Looking to higher value options, the potential to harness multiple biochemicals and biosurfacants from 

this feedstock source beyond biodiesel was alluded to by several participants in both rounds of the 

BioÉire Delphi. Potential to expand the input base was nevertheless also mooted by another 

participant in Round 2, with reference to the use of OFG from grease traps and waste from waste 

water treatment facilities to further bolster and expand the opportunities available. Thus, overall, 
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despite the positivity associated with the quantitative scores related to Value Chain 16, limited growth 

potential was reported to exist overall in the current configuration of this value chain. 

 

Agreement Disagreement 

Round 1 commentary 

 Utilisation of problematic waste streams  

 Policy drivers in biofuel blending obligations, 

circular economy and 2020 energy targets 

 Available feedstock supply 

 Vegetable rather than animal origin 

 Established transformation technologies 

 Existing market uses in agricultural equipment 

and vehicle fleets 

 Potential expansion opportunities into other 

sectors and product types 

 

Round 2 additions 

 Environmental positives associated with GHG 

emissions reduction 

 Existing processing plant does not use 

recovered vegetable oil 

 Potential to expand input base to include OFG 

from grease traps and waste from waste water 

treatment facilities 

Round 1 commentary 

 Quantity of feedstock supply 

 Quality of supply and final output 

 Collection and storage of feedstock  

 Uncertainties regarding technology, market 

capacity and domestic demand 

 Need for tax incentives and subsidies to reduce 

appeal of fossil fuel alternatives 

 Potential for higher value applications beyond a 

single biodiesel use 

 Already in existence on a small scale in Ireland 

so not representing a new value chain 

 Scale of operation required to make financially 

viable and beyond a niche success 

 

Round 2 additions 

 Preference to export raw material output rather 

than process domestically  

 Extensive purification process required 

 

Quotes 

Round 1 

“This is a no-brainer! The feedstock exists, the technology exists and the market exists. Production of 

biodiesel by this route has a substantially lower carbon footprint compared to most other means of 

biodiesel production” 

“The technology has now advanced sufficiently to produce biodiesel of acceptable quality” 

“Fits with the objectives of the circular economy by moving waste oil up the waste hierarchy” 

“If fossil fuels are properly priced regarding their carbon content, economics of this chain should 

improve” 

“I understand that this is already being done on a commercial basis in Ireland. There may be potential 

to improve the processes involved (from an environmental and economic perspective) and the scale 

at which it is being done. Such value chains that utilize 'problem' wastes are the obvious low hanging 

fruit but they may have limitations with regard to scale” 

“We have these raw materials and the treatment processes are well established.  The only question I 

would have would be the demand and the capacity for use of the biofuel within Ireland” 

“I feel it falls under opportunities relating to the continued development of, or relatively minor changes 

to, existing value chains. I do not feel this area represents a significant strategic national research 

investment opportunity” 

“Too small and too spatially distributed” 
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“Biodiesel, long term, may not be the ideal solution as we need to lock up the CO2 for longer…Added-

value products should be evaluated and the most promising funded” 

 

Round 2 

“Established transformation processes” 

“The uncertainty and quality issues can be addressed, and like some of the other energy chains it can 

be small to medium scale rather than large scale” 

“Use of recovered vegetable oil has to be something positive. However, the scale of operation, the 

volumes available and the investment required would be considerations to bear in mind in a country of 

this size if it were to go beyond niche scale. It may be cheaper to collect and export than to use 

domestically” 

“Established supply-chain, market and technologies are already in place regarding this sector. It can 

also be envisaged the production of multiple biochemicals from this resource, beyond biodiesel” 

 “Am rating as 'somewhat disagree' as I believe it is a relatively niche opportunity and, from an 

investment and developmental perspective is a continued or incremental to a value chain that is 

already there” 

“This value chain already exists in the Biodiesel plant in New Ross, Co. Wexford and appears to be 

economically viable, particularly given the Biofuels Obligation Scheme which requires oil companies 

to include a percentage of biofuel in their products” 

“This feedstock is already fully exploited in Ireland, there is little or no room for growth” 

“Scale required is unlikely to be achieved” 

“Low price of oil a limiting factor currently” 

“Biodiesel plants have seldom been successful and many have closed without an added value 

product” 

“Modern engines cannot utilise this oil. Can only be blended with main spec' diesel in small volumes, 

and only after purification processing. Very limited supply and the processing industries are not in 

Ireland for blending with main spec diesel. Low volume export potential of the raw feedstock only” 

“Uncertainly of the market value/uptake in Ireland. Been in discussion for many years but never really 

grown even when the technologies are well known. Potential exploitation of these components for 

next generation of biosurfactants should be considered” 

“This is already being done- not sure what the potential to expand it is- is there enough resource 

available? Is there additional resource available in terms of OFG from grease traps and also from 

Waste Water Treatment facilities?” 

“The issue addresses an existing resource. However there may be opportunities beyond energy that 

should be addressed and this might provide a cascading resource for biofuel subsequently as well” 

“This should be considered as a feedstock but it would be preferable to considered higher value 

products if possible” 
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Missed Opportunities identified in Round 1 and assessed in Round 2 

Value Chain 17 

Round 2 

Median Variability 

5 = Somewhat Agree 4-6 = Neither Agree nor Disagree to Agree 

 

Identified as a missed opportunity in Round  1, Value Chain 17 centring on the utilisation of seaweed 

resources received significant positivity in Round 2 of the BioÉire Delphi. Primarily, this revolved 

around a perceived abundant supply base, already established research and SME activity and the 

nutrient- and bioactive-rich properties of seaweed suitable for multiple applications. Valuable bioactive 

molecules are reported to be known and extraction technology methods established, with a sense that 

these opportunities are ripe for exploitation and Ireland will miss out if not pursued. The clean image 

of Irish marine life added to this positivity for some, with one respondent highlighting the potential to 

further extend Origin Green branding into nutrition, healthcare and cosmetic circles in this regard.  

Traditional uses of seaweed as a natural fertiliser were also flagged by one participant, with potential 

for any residues from Value Chain 17 to be utilised to create bioenergy. This latter application was 

refuted however by another, who highlighted the significant dilution of the material required in 

digesters to avoid corrosion. Nevertheless, another participant stressed the need to harness multiple 

components and uses from seaweed rather than pinpoint single molecules to improve cost benefit 

ratios. The potential of Value Chain 17 to relaunch local economies was also suggested. 

The principal challenge associated with Value Chain 17 related to scale and the ability of the chain to 

contribute to the Irish bioeconomy beyond a niche success. Issues of seasonality were also 

highlighted by several respondents from an input supply perspective, while one was particularly 

concerned with the capital investments required to launch an expansion of this industry. Concerns 

regarding seaweed harvesting costs, licence restrictions and sustainability also featured strongly, 

though for some this aspect could be overcome with appropriate government intervention and 

regulatory support. Indeed, the need for appropriate supports and coordinated action was particularly 

highlighted as necessary and relevant to Value Chain 17. This included calls for collaboration 

between research and industry groups, but also government bodies and actors to set seaweed as a 

priority area for action and investment in Ireland. The potential for public-private partnerships was 

mooted by one respondent. 

Appropriate environmental evaluation and monitoring of the value chain was also deemed necessary, 

particularly if trying to implement Value Chain 17 on a large scale and ensure a reliable, long-term 

and sustainable supply. One participant noted the potential to cultivate seaweed as part of 

environmental management plans on fish farms, believing that the natural supply base is too small 

otherwise. Another proposed the cultivation of the genetic material in bioreactors to overcome issues 

of environmental degradation associated with seaweed harvesting. These points were echoed by 

another respondent who expressed doubts regarding the availability of commercial quantities of 

inputs for this value chain, contradicting others who reported an abundant natural supply base around 

the Irish coastline. A need to quantify existing resources was emphasised by this respondent 

alongside previous failures in regulation and licencing that have limited growth to date. The barriers to 
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developing Value Chain 17 thus remained too high for some participants to represent a realisable 

opportunity in the short-medium term. 

For the majority of respondents however, Value Chain 17 represented a welcome addition to the 

BioÉire Delphi study, and one worthy of further exploration and support to investigate and realise the 

potential available. 

 

Quotes 

“Massive natural resource on our doorstep” 

 “We have experience of seaweed culture and harvesting and there are several research groups and 

SMEs involved in adding value to seaweed. A collaboration between all parties involved should be 

encouraged. Probably the most promising value chain for Ireland” 

“Seaweed is a rich source of nutrients and bioactives, biocompounds- technology is well established, 

lot of research available in this area - good potential as short term value chain” 

“Ireland should try and nuture and grow this industry here as if we don't it would be a wasted 

opportunity and other countries will benefit in the main” 

“Very significant commercial opportunity in this space (and also in human food supply chain). There 

are some pre-requisites such as the State getting its act together around access to seaweed 

resources but such obstacles are surmountable with national resolve. Ireland seaweed / marine has a 

good, clean image, we have a large coastline with ample supply of a diverse range of seaweed 

species, a climate that is more hospitable to round the year harvesting than many competitors, we 

have R&D infrastructure (including Marine Institute and Nutramara), we have some bioactives, 

nutrition, nutraceutical and functional target molecules already identified so not starting from a zero 

base. This would be in my top 5 but does need concerted action planning and critical mass” 

“Extraction technology in place, families of biomolecules known, challenge of seasonality and scale 

up, healthcare potential will be dependent upon the type of bioactivity targeted” 

“There might be biodiversity/habitat/ecosystem concerns with doing this on a large scale” 

“Existing developed industry. Limited in scale potential due to cultivation costs and sustainability” 

“Have we the raw material available in commercial quantities that can be scaled to a commercial 

entity? In the vast, vast number of species, the answer is no. To harvest in commercial quantities or 

farm, we need licences but I'll let the track record in that area speak for itself” 

“If new seaweed plantations can be used in environmental management plans for fish farms the 

potential resource can increase substantially. Without this, the available resource is small and Ireland 

is not the most suitable marine climate for the growth of Macro Algae” 

“Considering worldwide interest in this area, Ireland should be pushing to be at the forefront of this 

sector. Issues around licences for seaweed collection still remain. Should avoid trying to isolate minor 

components as the cost benefit does not exist” 

“Clustering of companies to participate in public private partnerships to follow the opportunities in this 

value chain is viewed as highly desirable as long as the ecodesign, LCA and sustainability principles 

are followed. The sustainability of extracting sea weed is questioned and it may be of more value to 

develop the production of the genetic material in bioreactors in the long term”
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Value Chain 18 

 

Round 2 

Median Variability 

4 = Neither Agree nor Disagree 4-6 = Neither Agree nor Disagree to Agree 

 

While many respondents agreed in theory with the potential of Value Chain 18, a number of caveats 

and conditions were highlighted that would need to be taken into account to consider this new value 

chain opportunity in the Irish bioeconomy. Concerns regarding food safety were particularly pertinent, 

stressed as an essential element to the success of the chain by several participants. For one 

respondent, for example, this included hesitancy regarding the use of animal-derived food waste 

though for another issues of quality control were more obvious. Public perception and acceptance of 

the origin of the source material also raised doubts for other respondents, perceived to limit the 

human nutrition applications possible as outputs. Others doubted the presence of a sufficient volume 

of food waste in Ireland to justify pursuit of the value chain on a large scale, though for several 

respondents adding value to brewing side streams was deemed particularly attractive. 

Concerns regarding the collection, heterogeneous nature and separation of food waste also posed 

limitations for two participants, with a belief emerging that the required technologies are not 

established at a commercial scale to realise Value Chain 18 in the short to medium term. Moreover, 

while research is perceived to be ongoing, several respondents questioned the scale of the value 

chain beyond the laboratory and particularly if the chain can move beyond niche applications to 

represent a strategic new direction. Highlighting research gaps at both ends of the value chain, the 

need for further market research was highlighted by several participants, along with desires to also 

clarify the types of food waste inputs that should be prioritised from an input perspective. A more 

integrated biorefinery and value chain approach was highlighted as a potential way to overcome some 

of these challenges and achieve the scale, transformative change and value creation demanded of 

the bioeconomy. 

The ability of Value Chain 18 to reduce the environmental impact of food waste was nonetheless 

appealing for several respondents, along with perceived economic gain possible from higher value 

food use applications (in keeping with the cascading principle). While one respondent believed 

technology to be lacking in this area and another reported high costs of processing, several others 

refuted these arguments stating that the technologies are well established. The potential for multiple 

outputs from the chain was also highlighted by another respondent given the multiple and diverse 

forms of food waste available for transformation. The need for a more thorough review of the entry 

costs, technologies, markets and overall feasibility was nevertheless obvious amongst participant 

responses regarding the implementation of Value Chain 18. 

Quotes 

“Good potential and good use of raw material” 

“Efficient usage of food waste and extraction of valuable materials seems to be important for future, 

Ireland already very well positioned in this area” 
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 “This is a definite opportunity- not hugely seized upon in Ireland or elsewhere as the total 

environmental savings/lifecycle analysis tends not to be considered” 

“Lot of potential in this value chain. Technology already established. Reduce food waste issues - but 

logistics in terms of collection and transportation worked through. Alternative use of brewing industry 

waste would be very attractive” 

“Agree as long as concerns about food safety are fully taken into account. In this regard I would, in 

general, be much more positively disposed to such use from plant derived food wastes that animal 

derived wastes”  

“Considering the vast arrange of food waste streams, the potential is vast. Wide range of food waste 

should be explored particularly as sources of proteins and biochemical that could be exploited in food 

preservation/nutrition” 

 “Food waste extracts will face great difficulty in being approved for use in food, mainly because of 

public perceptions” 

“Processing would need to be low cost. You would require excellent source separation of materials, I 

think in theory it makes sense, but the practicality of obtaining the waste might be difficult” 

“Very high cost of processing and limited markets relative to other options for this type of feedstock” 

“My doubts in relation to this relate to raw material/ scale and cost of entry” 

“It is difficult to rate this one as there are already a multitude of projects being funded nationally and 

internationally in this space…BUT it is hard to make a call as to whether the sum of the parts equals 

the strategic national investment bar implied as a foundation of this study… The key, I think is to really 

understand a) what the market opportunities are and make a call as to which ones best suit Irelands 

capabilities and interests. b) what particular food wastes would we focus on and how would we go 

about creating sustainable supply chains for these. If we cannot see a way to create a national 

consolidated biorefining / manufacturing facility as a commercialisation channel I think we will struggle 

and will just end up with dozens of small, sub-critical mass operations that will not create the 

necessary bioeconomy transformation or deliver the step change in value creation we require” 

 “This sounds on the surface like a good opportunity, however I'm not aware of the costs, implications 

and technologies involved. There may be more realistic/rational ways to achieve the same products” 

 “This proposed sector needs quite considerable investment to scale-up, beyond the lab-research. 

This value-chain can be integrated in previously proposed vale chains with limited changes” 
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The BioÉire project is funded by the Department of Agriculture, Food and the Marine’s 

competitive research programmes. For more information, please contact Dr. Laura Devaney 

(laura.devaney@teagasc.ie) or Dr.  Maeve Henchion (maeve.henchion@teagasc.ie) 
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