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Global dietary transitions

Global food demand is expected to increase by 50 % to 60 % between 2019 and 20502,
Meeting this demand through expanded production of animal protein would come at a high
cost for the environment. Alternative protein products may present an alternative to meet
this demand. The global protein transition, i.e. the shift from animal protein to alternative
protein sources to meet human nutritional needs, prompts a complex debate around food
availability and the cultural, health and environmental implications of such a transition.
This commentary focuses on illustrating the nutritional effects of global dietary change
through alternative protein consumption, rather than debating the overall global protein
transition.

Demand for alternative proteins including plant-based proteins such as soya and pea,
mycoproteins and proteins produced through precision fermentation has been on the rise.
This rise is driven by mounting concerns surrounding the environmental impact of animal-
derived proteins®), diet-driven health considerations> and ethical concerns surrounding
animal welfare within the traditional food system. This transition is reflected in consumer
behaviour and ultimately the recent growth of the alternative protein market. While early
projections suggested that by 2035 alternative proteins could account for 11 % of the total
protein market®, growth slowed dramatically in 2023, putting in doubt such optimistic
projections. Nevertheless, the need for an alternative to expanded livestock production
remains, and the potential for renewal exists, underpinned by increased investment in food
technology, leading to more diverse and palatable options in the plant-based protein
sector”),

Global protein transitions can be driven by several factors. Dramatic increases in
livestock production to meet future protein demand would come with a further and
significant increase in livestock’s environmental footprint®. As a result, consumers may
adapt their diets in response to environmental considerations®'?), Within this school of
thought, alternative proteins may offer a more sustainable alternative. Health considerations
also play a pivotal role. Some consumers associate plant-based diets with wellness and
disease prevention®. Additionally, ethical concerns regarding animal welfare have led to
growing demand for animal-free food options. Together, these trends may result in a
paradigm shift in food consumption, with potential long-lasting impacts on the
environment, nutrition and food policy.

Many food debates discuss the nutritional implications of dietary changes, including
current discussions on the role of ultra-processed food in the obesity epidemic!'?), Yet,
little research to date has focussed on the potential nutritional implications of wide-scale
alternative protein adoption’®. As alternative protein consumption increases, public
nutrition and health policy must also adapt. Public policy must be underpinned by rigorous
and robust scientific research with respect to the nutritional implications of the replacement
of animal proteins with alternative proteins.
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Nutritional adequacy of diets

Many consumers report an interest in decreasing consumption of
animal products and increasing consumption of plant-based
products'. Environmentalists highlight the sustainability benefits
of plant-based and alternative protein diets as potentially having a
reduced environmental impact in comparison to their animal
protein counterparts'?. Indeed, the IPCC recommendations
highlight the role of reducing meat consumption and food waste
in mitigating climate change!”). Arguments for plant-based and
alternative proteins hinge on the idea that the high environmental
cost of producing animal-based foods justifies the transition to
plant-based alternatives.

However, consumers may not be aware of the nutritional
differences between animal products and their substitutes, some
dieticians and nutritionists have identified a risk of deficiencies in
the adoption of such diets. Concerns arise around potential
deficiencies in vitamin B1,!%, Fe!”), n-3 fatty acids'® and Ca"?),
all of which are abundant to varying degrees in animal proteins.
These concerns are particularly pronounced for specific groups
such as pregnant women, children and the elderly, who have
distinct nutritional needs.

Health considerations must play a pivotal role in a nutritious
dietary transition. In many cases, the food industry has been
responsive to these challenges as demonstrated through increasing
investment in fortifying plant-based products with essential
nutrients®”. This ultimately reflects a growing recognition of
the need to balance the environmental sustainability of food
choices with nutritional adequacy.

Research driving public policy

Rigorous scientific research is necessary to guide policy decision-
making that ultimately benefits society. Research, including the
EAT-Lancet report, has explored the potential of plant-based diets
to lower emissions. While studies have raised concerns about the
ability of some communities to access or afford diets recom-
mended in the EAT-Lancet report, less attention has been paid to
the nutritional implications of large-scale dietary transitions to
alternative proteins.

The work of Mansilla et al.!¥ is an exemplar of how alternative
protein transition research can be leveraged to inform public
policy. The authors study the nutritional changes associated with
shifting from dairy to plant-based milk alternatives using large-
scale shopping data (n 512 397 frequent customers) from Co-op
Food, UK. This swap is one that may carry notable nutritional
implications, particularly in the case of iodine. Iodine is an essential
nutrient, primarily obtained from dairy and seafood, and is
required for the production of thyroid hormones which regulate
metabolism and numerous health-critical physiological functions.
In the UK, milk is the principal source of iodine,® and currently,
many alternative milks are not fortified with iodine. As the
replacement of dairy milk with alternative milks increases, there
exists a risk that many individuals will experience iodine
deficiencies. The findings of the study showed that 83 % of
consumers switching from dairy to plant-based milk alternatives
experienced a substantial decrease in weekly iodine purchasing,
with 57 % of consumers showing more than a 50 % reduction.
Whilst the study does not aim to provide a demographic make-up

IWhilst dietary changes are reported anecdotally by consumers, there is little
evidence to support large scale dietary changes.
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of the cohort, it highlights the potential extent of iodine inadequacy
amongst consumers of plant-based alternatives.

The scale of this study is such that it supports traditional
methods of dietary tracking and provides robust findings that can
be utilised in the development of public health strategies. In this
case, the study shows the potential benefit of developing a public
health strategy focusing on the guidelines for fortification of plant-
based dairy replacements.

Broader implications

This study raises questions about the nutritional implications of
the broader protein transition with respect to meat analogues.
Meat analogues are intended to replace or reduce the consumption
of traditional meat products but may not deliver the same nutrient
profile as meat from animal products which provide a complete
source of protein. As a result, the growth of meat analogue
products could have nutritional implications. Manufacturers of
such products must exercise care in marketing their products by
including transparent nutrient product profiles and highlighting
nutrients that could be missing compared to traditional
counterparts.

This transition away from animal-derived products to plant-
based alternatives has implications across sections of society.
Indeed, the implications for children, pregnant women and the
elderly are of great importance. These groups are amongst the most
vulnerable across society, and each has particular dietary needs.
The implications of dietary transitions must be carefully under-
stood. For children, the shift away from animal products can
significantly impact their intake of essential nutrients.
Developmental delays in growth, bone formation and cognitive
function from inadequate consumption of key nutrients such as
Fe®?, Ca, vitamin D and iodine can have lifelong impacts. The risk
that plant-based diets might not provide these nutrients in
sufficient quantities necessitates careful meal planning and/or
supplementation.

Similarly, pregnant women relying on plant-based diets must be
careful to ensure they receive sufficient nutrients like iodine, Fe and
Ca as they are essential for foetal development. Severe cases of
iodine deficiency, for instance, can lead to permanent, unrecov-
erable outcomes such as cretinism in newborns®?), while
insufficient Fe intake can cause anaemia, increasing the risk of
spontaneous abortion, foetal death preterm delivery and low birth
weight®4),

The elderly face challenges with nutrient absorption, and
deficiencies in Ca and vitamin B;, are common concerns?>29),
Vitamin B, deficiency is of concern as it can lead to anaemia and
neurological issues. Ca is critical to maintaining bone health and its
deficiency can lead to osteoporosis. Given that these nutrients are
typically abundant in animal products, consumers eating plant-
based diets might require fortified foods or supplements. In
addition, demographic projections show that over 25 % of the UK
population will be over 65 years old within the next 50 years,
making the UK particularly susceptible to health consequences
from the dietary change described here®”.

Currently, a third of over 65-year-olds experience bone
fractures annually (over 300 000 people), and the prevalence of
osteoporosis is increasing and disproportionately impacts females.
In addition to the implications on Ca intake, a reduction in animal
protein consumption/replacement by alternatives such as plant-
based milks and meat analogues may result in reduced protein
intake, further exacerbating the risks of bone fractures. Further
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research is needed to better understand the potential impacts of
such dietary changes, including the nutritional implications of low-
or no-meat diets. This evidence could inform biofortification or
supplementation approaches for at-risk demographics.

In summary, while plant-based diets might offer health benefits
in some situations, they also require careful consideration to meet
vulnerable populations’ dietary needs. This includes strategies like
fortification, supplementation and tailored dietary planning.

Policy recommendations

Policy interventions play a crucial role in addressing the potential
nutritional challenges associated with the widespread adoption of
plant-based alternative proteins. This section outlines policy
recommendations to mitigate the potential risks associated with
dietary shifts, focusing on nutritional labelling, food fortification,
dietary guidelines and the role of healthcare providers. These
recommendations are intended to support a balanced approach to
the possible growth of plant-based diets and alternative proteins,
particularly considering the needs of vulnerable populations.

Nutritional labelling and consumer education

Enhancing nutritional labelling on alternative protein products is
critical. Labels should indicate nutritional content, including the
presence and levels of essential nutrients. Public health campaigns
are equally important and should focus on educating consumers
about the nutritional aspects of plant-based diets, emphasising the
importance of a balanced diet. These campaigns can utilise various
media channels to reach a broad audience and should be tailored to
the specific needs of different population segments.

Food fortification and dietary guidelines

Developing policies for fortifying plant-based products is a key
strategy. This might include requiring the addition of nutrients like
iodine, Ca and vitamin By, to plant-based foods that naturally lack
these essential elements. These guidelines should ensure nutri-
tional equivalence between replacement products and their
traditional counterparts which are nutritionally rich and bound
by legislation. Updating dietary guidelines to reflect the nutritional
profile and needs associated with plant-based diets is also crucial.
Guidelines should offer clear, practical advice for maintaining
balanced nutrition while adhering to a plant-based diet with
regular revision to reflect the latest scientific findings.

Role of healthcare providers

Healthcare providers play a pivotal role in navigating dietary
transitions to plant-based diets. They need to be well-informed
about these diets’ nutritional benefits and potential deficiencies.
This knowledge is essential for providing accurate dietary advice,
especially to vulnerable groups as detailed previously. Training and
resources for healthcare providers should be updated regularly to
keep pace with the latest research and dietary trends. This will
enable them to offer evidence-based recommendations on diet and
supplementation where necessary.

Conclusion

As we consider the possibility of a global transition to more
alternative proteins within global protein consumption, there is an
urgent need to concurrently develop public policy to guide this
transition such that dietary implications are fully understood and
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thus managed. On one hand, consumption of alternative proteins
is driven by consumers’ increasing environmental, health and
animal welfare concerns, and these alternatives may indeed offer a
sustainable solution to meeting future protein needs. The potential
health consequences such as nutritional deficiencies resulting from
such a large-scale shift cannot be overlooked. As shown in the case
of consumer calcium and ijodine intake, potential nutritional
deficiencies may arise from the replacement of dairy with plant-
based alternatives. Moreover, these potential nutritional deficien-
cies may have inter-generational impacts. The research shows a
critical gap in the current understanding of plant-based alternative
protein diets and calls for comprehensive research to address this
gap. Collaboration among researchers, policymakers, the food
industry and health professionals is crucial to bridging this gap.
Learnings from such collaboration can shape public health
guidance to support an equitable transition to sustainable and
nutritionally complete diets.

Acknowledgements. None.

Financial support. Funding from the University of Nottingham Food Systems
Institute supported the paper as part of UD’s role.

Competing interests. No conflicts of interest are recorded for all authors.

Authorship. Conceptualised the paper - U.D,, ].B. and P.W. Investigation -
J.H, SW.,RM, E.L, G.S.,, G.N,, A.S. and ].G. Formal analysis - R.M. and G.L.
Data curation — J.H. and G.S. Writing original draft - U.D., P.W. and ].B.
Writing review & editing U.D., P.W., ].B.,, SSW. and P.N.

References

1. FAO (2009) Global Agriculture towards 2050. https://www.fao.org/filea
dmin/user_upload/lon/HLEF2050_Global_Agriculture.pdf (accessed May
2024).

2. van Dijk M, Morley T, Rau ML, et al. (2021) A meta-analysis of projected
global food demand and population at risk of hunger for the period 2010-
2050. Nat Food 2, 494-501. doi: 10.1038/s43016-021-00322-9

3. Aiking H & de Boer J (2020) The next protein transition. Trends Food Sci
Technol 105, 515-522.

4. Melina V, Craig W & Levin S (2016) Position of the academy of nutrition
and dietetics: vegetarian diets. ] Acad Nutr Diet 116, 1970-1980.

5. McEvoy CT, Temple N & Woodside JV (2012) Vegetarian diets, low-meat
diets and health: a review. Public Health Nutr 15, 2287-2294.

6. Morach B, Witte B, Walker D, et al. (2021) Food for Thought: The Protein
Transformation [Boston Consulting Group (BCG)]. https://www.liebert
pub.com/doi/10.1089/ind.2021.29245.bwi (accessed May 2024).

7. Deloitte (2019) Plant-Based Alternatives: Driving Industry M&A.
https://www?2.deloitte.com/content/dam/Deloitte/uk/Documents/consumer-
business/deloitte-uk-plant-based-alternatives.pdf (accessed May 2024).

8. O’Mara FP (2011) The significance of livestock as a contributor to global
greenhouse gas emissions today and in the near future. Anim Feed Sci
Technol 166-167, 7-15.

9. Fox N & Ward K (2008) Health, ethics and environment: a qualitative study
of vegetarian motivations. Appetite 50, 422-429.

10. Sanchez-Sabate R & Sabaté ] (2019) Consumer attitudes towards
environmental concerns of meat consumption: a systematic review. Int J
Environ Res Public Health 16, 1220.

11. Hall KD, Ayuketah A, Brychta R, et al. (2019) Ultra-processed diets cause
excess calorie intake and weight gain: an inpatient randomized controlled
trial of ad libitum food intake. Cell Metab 30, 67-77.

12. Pagliai G, Dinu M, Madarena MP, et al. (2021) Consumption of ultra-
processed foods and health status: a systematic review and meta-analysis.
Br J Nutr 125, 308-318.

13. Mansilla R, Long G, Welham §, et al. (2024) Detecting iodine deficiency
risks from dietary transitions using shopping data. Sci Rep 14, 1017.


https://www.fao.org/fileadmin/user_upload/lon/HLEF2050_Global_Agriculture.pdf
https://www.fao.org/fileadmin/user_upload/lon/HLEF2050_Global_Agriculture.pdf
https://doi.org/10.1038/s43016-021-00322-9
https://www.liebertpub.com/doi/10.1089/ind.2021.29245.bwi
https://www.liebertpub.com/doi/10.1089/ind.2021.29245.bwi
https://www2.deloitte.com/content/dam/Deloitte/uk/Documents/consumer-business/deloitte-uk-plant-based-alternatives.pdf
https://www2.deloitte.com/content/dam/Deloitte/uk/Documents/consumer-business/deloitte-uk-plant-based-alternatives.pdf
https://doi.org/10.1017/S1368980025000242

14.

15.

16.

17.

18.

19.

20.

Springmann M, Clark M, Mason-D’Croz D, et al. (2018) Options for
keeping the food system within environmental limits. Nature 562, 519-525.
IPCC (2023) Summary for policymakers. In Climate Change 2023:
Synthesis Report. Contribution of Working Groups I, II and III to the
Sixth Assessment Report of the Intergovernmental Panel on Climate Change,
pp. 1-34 [Core Writing Team, H Lee and ] Romero, editors]. Geneva,
Switzerland: IPCC. doi: 10.59327/IPCC/AR6-9789291691647.001

Green R, Allen LH, Bjorke-Monsen AL, et al. (2017) Vitamin By,
deficiency. Nat Rev Dis Primers 3, 17040.

Haider LM, Schwingshackl L, Hoffmann G, et al (2018) The effect of
vegetarian diets on iron status in adults: a systematic review and meta-
analysis. Crit Rev Food Sci Nutr 58, 1359-1374.

Lane KE, Wilson M, Hellon TG, et al. (2022) Bioavailability and conversion of
plant based sources of -3 fatty acids — a scoping review to update supplementation
options for vegetarians and vegans. Crit Rev Food Sci Nutr 62, 4982-4997.
Chen C, Chaudhary A & Mathys A (2019) Dietary change scenarios and
implications for environmental, nutrition, human health and economic
dimensions of food sustainability. Nutrients 11, 856.

Clegg ME, Tarrado Ribes A, Reynolds R, et al. (2021) A comparative
assessment of the nutritional composition of dairy and plant-based dairy
alternatives available for sale in the UK and the implications for consumers’
dietary intakes. Food Res Int 148, 110586.

https://doi.org/10.1017/51368980025000242 Published online by Cambridge University Press

21.

22.

23.

24.

25.

26.

27.

U Davis et al.

Henderson L & Gregory J (2003) A Survey Carried out in Great Britain on
Behalf of the Food Standards Agency and the Departments of Health by the
Social Survey Division of the Office for National Statistics and Medical
Research Council Human Nutrition Research. London: The Stationery
Office.

Melse-Boonstra A & Jaiswal N (2010) Iodine deficiency in pregnancy,
infancy and childhood and its consequences for brain development. Best
Pract Res Clin Endocrinol Metab 24, 29-38.

van der Reijden OL, Zimmermann MB & Galetti V (2017) Iodine in dairy
milk: sources, concentrations and importance to human health. Best Pract
Res Clin Endocrinol Metab 31, 385-395.

Breymann C (2015) Iron deficiency anemia in pregnancy. Semin Hematol
52, 339-347.

Stover PJ (2010) Vitamin By, and older adults. Curr Opin Clin Nutr Metab
Care 13, 24-27.

Gennari C (2001) Calcium and vitamin D nutrition and bone disease of the
elderly. Public Health Nutr 4, 547-559.

Barton C, Sturge C & Harker R (2024) The UK’s Changing
Population. Research in Brief: Quick Reads for the 2024 Parliament, 16
July 2024. https://commonslibrary.parliament.uk/the-uks-changing-popu
lation/ (accessed November 2024).


https://doi.org/10.59327/IPCC/AR6-9789291691647.001
https://commonslibrary.parliament.uk/the-uks-changing-population/
https://commonslibrary.parliament.uk/the-uks-changing-population/
https://doi.org/10.1017/S1368980025000242

	Nutritional implications of alternative proteins: a commentary
	Global dietary transitions
	Nutritional adequacy of diets
	Research driving public policy
	Broader implications

	Policy recommendations
	Nutritional labelling and consumer education
	Food fortification and dietary guidelines
	Role of healthcare providers
	Conclusion

	References


