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Abstract

In response to fluctuating costs and regulatory constraints, some Australian
food manufacturers adopt the practice of dynamic food ingredient
reformulation. The practice highlights the inadequacy of standard costing
systems in managing the volatile environment characterised by tariffs,
inflation, and supply chain disruptions.

Drawing on the findings from a study conducted by the Australian
Broadcasting Corporation, this article examines the challenges posed by
dynamic food ingredient reformulation to standard costing systems and the
potential of dynamic costing systems assisted by Artificial Intelligence
(A to address these challenges.

Al could be adopted to facilitate dynamic costing systems that enable food
manufacturers to price products dynamically. However, the usefulness of
such systems would be limited without the support of technologies such as
on-demand printing and QR codes for displaying up-to-date ingredient
information on the products. Overall, this article calls for innovative
approaches to adapt to the rapidly changing market conditions while
ensuring regulatory compliance and maintaining consumer trust.

Keywords: Dynamic Costing; Food Ingredient Reformulation; Pricing

1. Introduction

Historically, the cost of a product or service is built-up based on the (a)
Direct Materials, (b) Direct Labour and (c¢) Overhead that the product
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comprises of. This article is Part 1 of a two-part series and looks at the
impact of AI Agents in the costing of direct materials.

In today’s uncertain trade environment, the cost of raw material
ingredients of a manufactured product can change dynamically due to
tariffs, inflation, sanctions, embargoes, supply chain disruptions, and
multiple other factors. Consequently, today's standard costing systems are
ill-equipped to handle various costing and pricing issues that may arise.

How these issues are handled by a company’s cost management system
can significantly impact a company's financial health and competitive
positioning. In manufacturing firms, especially in the Fast-Moving
Consumer Goods (FMCG) industry, there are further impediments to
dynamic costing and pricing due to labelling laws and safety regulations.

This article considers the potential use of Artificial Intelligence (Al) in
these dynamic market conditions; particularly focusing on the
reformulation of food products to meet specific price and profit objectives.
The article shows that the ingredient reformulations are widely prevalent
in the manufactured food industry; and considers the obstacles the industry
faces, and the potential benefits or drawbacks of using AI and other
modern technologies such as print-on-demand and QR codes in
dynamically deriving the cost of direct materials.

2. Traditional Manufacturing Challenges in Processed Food
Manufacturing

In the area of reformulation of ingredients, there are currently many
challenges to dynamic pricing and costing, such as:

o (Cost Fluctuations: Changes in the cost of raw materials directly affect
the cost of goods sold (COGS). This variability can make it difficult to
maintain stable profit margins. Fluctuating raw material costs can lead
to budget overruns or require frequent revisions to financial forecasts.
For example, if the price of a key ingredient like cocoa for a chocolate
manufacturer rises due to supply shortages, the production cost per unit
increases

e Price Adjustment Lag: There is often a delay in adjusting retail prices
to reflect increased costs, which can temporarily squeeze profit
margins.
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o Customer Sensitivity: Frequent price changes might alienate customers
or lead to decreased demand if competitors do not follow suit. For
example, a bakery might face customer pushback if it frequently
adjusts prices for its bread products due to fluctuating flour costs.

e [nventory Management Issues: One such issue in this area is
Stockpiling vs. Just-in-Time. Companies may face decisions about
whether to stockpile raw materials when prices are low, which can tie
up capital, or rely on just-in-time inventory, which can be risky if prices
rise unexpectedly. Another issue is Obsolescence Risk, i.e., holding
excess inventory of raw materials that may become obsolete or lose
value if demand shifts.

o Supply Chain Disruptions: Companies heavily reliant on a few
suppliers for key ingredients may face significant disruptions if those
suppliers encounter problems. For example, a beverage company
relying on a single supplier for a unique flavouring might face
production halts if that supplier has a supply chain breakdown.

Companies may need to diversify their supplier base to mitigate risks
associated with reliance on a single supplier. For example, a food
processing company might source wheat from multiple suppliers in
different regions to mitigate risks of regional crop failures. This
strategy can provide more flexibility and bargaining power. However,
this can be a problem if the suppliers are subject to different tariffs or
fall foul of sanctions.

e Contractual and Legal Challenges: Companies with long-term supply
contracts might benefit or suffer based on how raw material markets
fluctuate. For example, a fixed-price contract might protect against
rising costs but could be disadvantageous if prices fall.

3. How AI Could Disrupt Food Formulation, Costing and Pricing
Let us take the case of the simple product, a pack of tea bags.

A large manufacturer, say like Lipton APAC, will ask its buying agents
(say domiciled in Australia) for a particular grade of tea leaves for a
specific blend. The buying agent asks a broker (say domiciled in Sri Lanka)
to send samples of the tea leaves that are coming up for auction. The
samples are couriered to the buying agent, who then tells the broker the
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quantity and maximum price at which to buy the tea leaves. The broker
does this and ships the tea to the buying agent, who then ships it to Lipton.
In addition to the cost of the tea leaves, there is bank interest, warehousing
and shipping costs and tariffs involved. These can vary depending on the
economic and trade conditions prevalent at the time.

Exporting tea also requires compliance with various certifications and
regulations to ensure quality, safety, and sustainability. Lipton ultimately
bears these costs and the middleman's fees. However, Lipton most likely
will have a fixed-price contract with a retailer such as (say) Woolworths in
Australia. As such, it will change formulations to achieve the best profit
margin while still maintaining an acceptable taste and quality of its
offerings. It will also need to ensure that its labels (which are pre-printed
on its boxes) are accurate within the flexibility allowed by law. Much of
the above process can be significantly speeded up by Al agents, especially
in the area of reformulation by blending different grades of tea leaves.

4. The Theoretical Foundations for an Integrated Approach
4.1 Dynamic Pricing

Companies had always needed to continuously analyse and adjust their
pricing and cost structures to maintain desired profit margins. However,
with Al this can be done on a real-time basis. Already, we're seeing
dynamic pricing in the transportation (Uber), airline (Delta), and hotel
(Booking.com) industries.

Dynamic pricing in food manufacturing involves adjusting prices
based on various factors such as demand, production costs, market
conditions, and competition. This strategy allows manufacturers to
optimise revenue and manage inventory more effectively. Here are some
examples of how dynamic pricing is utilised in the food manufacturing
industry.

A fruit juice manufacturer may increase prices during off-season
periods when raw materials like certain fruits are less available and more
expensive. Conversely, during peak harvest times, when fruit supply is
abundant, prices may be lowered to encourage sales and manage inventory.
Al will provide this demand and supply information on a real-time basis.
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A cereal manufacturer might use dynamic pricing to match or beat
competitors’ promotions. If a competitor offers a discount on a similar
product, the manufacturer may temporarily lower their prices to remain
competitive in the market. Al agents will alert the manufacturer of the
competitors’ promotions and their impact on the company’s sales on a real-
time basis.

A manufacturer of canned soups might offer dynamic pricing to
wholesalers or retailers, providing discounts for larger orders to encourage
bulk purchasing and reduce warehousing costs.

The biggest impact of Al is on real-time online pricing. For example,
an online food retailer might use algorithms to adjust prices in real-time
based on website traffic, competitor pricing, and stock levels. For example,
if a particular product is trending or receives high traffic, the price might
be temporarily increased to capitalise on demand.

Dynamic Pricing will lead to Cost-Driven Pricing Decisions. For
example, if a dairy manufacturer experiences an increase in milk prices
due to supply chain disruptions, they might adjust the prices of their cheese
and yoghurt products accordingly to maintain profit margins.

This requires a cost management system that can keep pace with the
real-time demands of Dynamic Pricing.

4.2 Dynamic Cost Accounting

Al coupled with real-time granular costing has the potential to
dynamically attach changes in input costs that will lead to a more
sophisticated cost accounting system in which costs are accurately attached
or allocated in order to maintain financial transparency. This will be the
greatest impact of Al

‘Standard Costing’ (with its variances at the end of a reporting period)
will be replaced with ‘Dynamic costing’ where every change in
formulations will generate a new standard. This will lead to a very
sophisticated system of ‘Actual Costing’, where materials, labour and
overhead will be at actual costs.

Traditionally, with standard costing, a manufacturing firm needed to
update its standard costing methods frequently to ensure accurate financial
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reporting. With ‘Dynamic Costing’, this will be done on a real-time basis
as product formulations change.

4.3 Dynamic Product Reformulation

With the advent of Al agents, changes in raw material availability or
costs that may necessitate reformulating products to maintain cost-
effectiveness or meet regulatory standards can be instantly analysed by
obtaining information from multiple sources. For example, a beverage
company might need to reformulate its drink recipes if a key ingredient
becomes too expensive, ensuring the product remains profitable while
maintaining quality. With traditional manufacturing methods, the
company’s chemists and food technologists will take weeks to collect this
information and then further time to test out new formulations.

Al will open new opportunities in volatile raw material markets. The
use of Al agents might encourage companies to explore alternative
materials or innovate with new products that use less costly or more
sustainable ingredients. For example, a company might develop a new line
of eco-friendly packaging in response to rising costs of traditional
materials.

4.4 Regulation Pertaining Ingredient Lists on Labels

One of the major constraints to dynamic product reformulations is the
product re-labelling. For example, there is a set of regulations companies
have to adhere to when selling packaged food in Australia.

Companies are required to label ingredients in descending order, from
the highest weight to the lowest. Packaged food must also show the
percentage of the “key or characterising ingredient”, according to Food
Standards Australia New Zealand — the organisation that regulates food
labelling (https://www.foodstandards.gov.au/). For example, a cereal
marketed as containing ‘oats’ must give the percentage of oats, and a
‘strawberry yoghurt” must show the percentage of strawberries.

Reformulation is adjusting a recipe like one would do at home if one
were on a budget. One would look to reduce higher-value items which
contribute the highest cost but ensure that flavour and nutrition is
maintained where possible elsewhere. Such reformulations, where
significant, would require the relabelling of the product.
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5. How Prevalent is Reformulation of Ingredients in Food
Manufacturing?

5.1 Significant Variations in Main Ingredient in Formulations

A recent study found that this was significantly widespread. In a
comprehensive study done by the Australian Broadcasting Corporation
(ABC), about 11,000 food products listed on the Australian retail giant
Woolworths’ website were looked at to document the percentage changes
for the main or “characterising” ingredient — like raspberries in raspberry
jam — across a 15-month period (Chwasta, Bonica, and Noonan, 2025).

The study used data collected by Adam Williamson, a data scientist, in
the period between April 1, 2024 and July 1, 2025 (Glover, 2024). Note that
although the other Australian retail giant Coles’ ingredients information was
not in the dataset due to Mr Williamson’s difficulty collecting it, most of the
products on the list are also available at Coles, IGA and other Australian
food retailers.

The products studied included ice cream, meat, dips, jams, cereal and
packaged meals, with some brands represented more than others. The results
were staggering; there were significant reformulations happening across the
board.

Here are some of the more significant findings:

e The product that had the largest percentage change in one year among
the selection was Chris’ Dips Cheese & Chive. The amount of cream
cheese decreased from 60 per cent to 26 per cent — a nearly 57 per
cent reduction. Yoghurt has become the highest-weighing ingredient
in this product, but a percentage was not listed as it was not the
characterising ingredient.

e In a number of Connoisseur ice cream products, the percentage of
cream fell between 21 and 28 per cent. Its manufacturer, Peters, did not
respond to the ABC investigators.

e For Carman’s Apple Pie Aussie Oat Bars, the percentage of oats
recently went down from 55 per cent to 45. That’s about an 18 per cent
reduction, with the label indicating puffed rice has been introduced to
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the recipe. However, Carman’s said this was intentional and has
improved the texture of the product.

e In Chris’ Chickpea and Roasted Garlic Hommus, Chickpeas used to
make up 71 per cent of the tub, but now only make up 59. That’s a 17
per cent decrease — however, Chris’ declined to comment as to why.

5.2 Reasons for Changes in Formulation

The ABC investigators selected 47 products where the main ingredient
appeared to decrease in proportion, according to the label, and contacted the
manufacturers as to the reasons why. The study found that it was often not
clear what exact ingredients had replaced the decreased proportion.

While some manufacturers said their changes were to improve the
recipe, others said they were due to supply chain cost increases and wanting
to keep the price of the product low. Similar changes, where the quality of
the product decreases but the weight and price stay the same, have been
labelled as “skimpflation” in overseas media. The phrase is a nod to
“shrinkflation”, where the weight or size of a product gets smaller and the
cost holds, meaning consumers pay the same for less product (Flemming,
2025). A summary of responses is presented in Table 1.

Table 1. Summary of Responses for Ingredient Decreases from Food Manufacturers

Response N %

Supply chain constraints 7 15%
No response 13 28%
No decrease — labelling error 1 2%

No decrease — adjustment to percentage due to change in

wholegrain guidelines : 2%
Improved recipe 11 23%
Factory equipment change 2 4%
Declined to comment specifically 8 17%
Declined to comment 4 9%
Total 47 100%

10
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The main reasons given for labelling changes were:

Supply Chain Difficulties: The study was over the 15-month period
from April 1,2024, and therefore the impact of the Trump tariffs would
have only been at the last few months. Since the easing of Covid-19-
related supply chain shocks, there have been other supply chain
disruptions, such as extreme weather events caused by climate change;
protracted regional conflicts in Eastern Europe and the Middle East;
escalating tensions in the South China Sea; and pirates choking sea
supply lines in the Red Sea. This will result in labelling changes
regarding country of origin. If a food manufacturer switches to a
different source of an ingredient due to supply issues, the ingredient
list on the label may need updating to reflect this change. Further, new
suppliers’ materials might not comply with regulations such as a
country’s labelling requirements, necessitating additional testing and
certification.

Improving Recipes for Taste and Texture: Abbott’s Bakery (George
Weston Foods) told the ABC investigators that the reduction of
wholegrain wholemeal wheat flour in its bread was made after
“extensive research and testing” to improve the taste and texture, with
more wheat flour and malt wheat flour introduced to the recipe. Cobs
also said its cheese popcorn was given extra cheese flavour — at the
expense of popcorn.

Factory Machinery Changes: As more and more manufacturers are
converting to flexible manufacturing systems and robotics, higher
levels of accuracy in formulations are possible. The Arnott's Group
said that factory machinery changes required changes in formulations
in its 200g Kingston Cream Biscuits and its 500g Campbell's Country
Ladle Soup Garden Vegetable & Wholegrain Barley products. Such
changes usually result in labelling changes.

For products where the main ingredient actually increased, it was

generally unclear as to what was replacing these ingredients. Australia's
laws state that most ingredients only need quantities, not percentages. Of
the companies that responded to the ABC’s questions, only some provided
detailed information about what had replaced the decreased ingredient.

Interestingly, cost considerations were not specifically listed as a

reason for changes in ingredient formulations.

11
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However, most retail experts agree that inflation was likely a big
contributor to these formulation decisions as input costs in most countries
have gone up (Asher, 2024). The Producer Price Index, a metric produced
by the Australian Bureau of Statistics (Australian Bureau of Statistics,
2025), reflects the rise in costs, as shown in Figure 1.

Figure 1. Producer Price Index, 2020-2025
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ource: Australian Bureau of Statistics, Producer Price Indexes, Australia June 2025

The metric reflects the change in cost of the ingredients that go into
making food products, as well as electricity, gas, paper and cardboard, and
shows how the price of these has risen — especially during COVID.

6. Al-Driven Product Re-Formulation: The Relabelling Challenge

When food ingredients are changed dynamically, several challenges
related to labelling and food standards can arise. These challenges are crucial
as they impact compliance with regulatory requirements, consumer trust,
and brand reputation. Relabelling is definitely the biggest challenge facing
food manufacturers. Whilst Al agents can dynamically speed up the
reformulation process to meet seasonal, environmental, supply chain and
pricing constraints, it cannot at present change printed labels on processed
food products dynamically for a number of reasons.

6.1 Regulatory Compliance

Any change in ingredients requires updates to product labels to ensure
compliance with food labelling regulations. This includes listing all

12
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ingredients and potential allergens. For example, if a snack manufacturer
replaces peanuts with almonds due to a supply issue that is flagged by an Al
agent, it must update its labels to reflect this change to comply with allergen
labelling regulations. This cannot be done dynamically without constantly
discarding the outdated labels.

Changes in ingredients can also alter the nutritional profile of the
product, necessitating a revision of the nutrition facts panel on the
packaging. Whilst switching from sugar to a sugar substitute in a beverage
to impact calorie content can be done dynamically, the changes required to
the nutritional information on the label may not be able to dynamically
reflect this.

Other issue is that new ingredients might introduce allergens that were
not present in the original formulation, necessitating clear labelling to
inform consumers. For example, introducing soy as a substitute in a dairy
product would require prominent labelling to inform consumers of this
potential allergen.

Ingredient changes can affect the validity of health claims or nutritional
claims on packaging, e.g. a product labelled as "gluten-free" must be
reassessed if there is a change in ingredients to ensure it still meets the
criteria for such claims.

It must be remembered that incorrect labelling due to ingredient changes
can lead to legal action if consumers suffer adverse effects, such as allergic
reactions. A mislabelled product that fails to disclose the presence of an
allergen can result in lawsuits and damage to the brand's reputation.

6.2 Consumer Transparency and Trust

Frequent changes to ingredients require clear communication to
maintain consumer trust. Consumers expect transparency about what is in
their food. For example, a cereal brand might use packaging or digital
channels to communicate any ingredient changes and the reasons behind
them to reassure consumers. The use of Al agents will be far more effective
in digital products that FMCG products.

New ingredients may alter the taste, texture, or appearance of the

product, necessitating consumer testing to ensure it meets quality
expectations. For example, a chocolate brand may need to conduct taste tests

13
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if it switches to a different cocoa supplier to ensure the product still aligns
with consumer expectations.

The reformulation must also be consistency with brand’s promise:
ingredient changes can affect the perceived quality or ethical stance of a
brand, especially if it markets itself as organic or sustainable. For example,
a brand known for using organic ingredients must ensure any new suppliers
meet organic certification standards (See Appendix 1).

Maintaining consistency in brand messaging is crucial, even when
ingredients change. This involves aligning product formulation with brand
values and promises. As such, ingredient changes may require dynamic
adjustments to marketing strategies, especially if the changes affect key
selling points of the product. For example, a brand promoting a product as
"all-natural" may need to revise its marketing approach if it introduces
synthetic ingredients for cost reasons. Another example is of a company that
prides itself on sustainability must ensure that any new suppliers or
ingredients also adhere to sustainable practices.

Frequent ingredient changes necessitate redesigning and reprinting
labels, which can be costly and logistically challenging, especially for large
product lines. This is the most significant challenge of dynamic product
reformulation using Al Agents. In the case of digital products such as hotel
reservations, airline tickets or uber rides, there are no labels that have to be
changed.

But with processed food products sold via supermarkets, dynamic
product reformulations must be reflected in product labels. The costs can be
exorbitant. A beverage company may incur significant costs if it has to
continually update the labels of its various drink flavours due to changing
sweeteners.

Managing existing inventory with old labels can be challenging.
Companies must decide whether to use up existing label stock or discard it,
which can lead to waste. A manufacturer might face a dilemma on whether
to sell off existing stock with outdated labels or replace them, balancing cost
against compliance and consumer trust.

Companies exporting products need to ensure that their labels meet the
regulatory standards of each country they operate in, which can vary
significantly. A food company exporting to both the EU and the US will

14
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need to adjust its labelling to meet the differing allergen and nutritional
labelling requirements of each market. Ingredient changes might also need
to consider cultural preferences or restrictions, such as halal or kosher
certifications for those exporting to Muslim or Jewish countries.

Similarly, introducing an animal-derived ingredient in a product
previously marketed as vegan or vegetarian can require certification changes
and can affect marketability in certain regions.

6.3 “New and Improved” Labelling

The ABC asked each supplier whether the customer was informed of the
recipe change via a clear label on the front of the product. Some suppliers,
like Abbott’s and Australian Organic Food Co, said they had “new and
improved” labelling on their products, but other suppliers did not answer the
question (Chwasta, et. al., 2025).

Dr. Damian Maganja, a research fellow in the food governance team at
the George Institute for Global Health, said tracking recipe changes was
difficult, as ingredient lists were often “cryptic” (Maganja, 2025). Dr
Maganja said:

“These lists can be long, particularly for ultra-processed products, and
can include all sorts of uncommon terms. So even if you are able to
compare, it’s really hard to decipher what it means.”

Ultra-processed foods are products made using industrial techniques and
chemically modified ingredients, which include many varieties of chips, ice
cream, chocolate, fruit yoghurt and ready-made meals.

6.4 Nutritional Impact

Dr Maganja said he was also concerned about the nutritional impact of
reducing the main ingredient and what was potentially replacing it, such as
increasing sugars or other food additives. While it was difficult to tell exactly
what had replaced the missing portion in many products, as many lists stayed
virtually the same, the ingredient list occasionally provided some clues.
Sometimes another ingredient increased in proportion or moved higher up
the list, indicating there was a higher weight in the new formulation.
Examples included more wheat in oat cereals and bread, an increase of tahini

15
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in hummus, and a larger proportion of dressing in a Caesar salad where
vegetables decreased.

In Connoisseur ice cream products and Woolworths tuna, vegetable gum
412 (commonly known as guar gum) was added, while maltodextrin was
added to some Continental products and an Australian Organic Food Co
soup after other ingredients were reduced. Guar gum is an ingredient
extracted from guar beans that thickens and stabilises food, while
maltodextrin is a powder derived from rice, corn, wheat or potato starch that
also improves thickness.

Dr Maganja said that while some processed ingredients were from
natural sources, like guar gum, the frequent use of additives indicated ultra-
processing, which could lead to adverse health effects.

“Generally speaking, the use of additives such as thickeners and
emulsifiers contributes to a product’s ultra-processing. Safety
assessments [of these ingredients] do not take into consideration the
long-term, cumulative impacts of multiple additives or processes that
can denote ultra-processing. While we don’t know how it all specifically
interacts yet, we do know diet-related diseases and the harm from ultra-
processed products have been increasing.”

6.5 Future Solutions

Given such labelling constraints, it can be envisaged that in the not-too-
distant future, the modern advances that we have seen in print-on-demand
technologies could be expanded to FMCG product labels, where the label is
considered just another raw material ingredient that can be printed on
demand at the time of finishing and packaging each product individually.
Another possibility is that legislation may be changed so that all FMCG
products require having QR codes that can reveal their ingredient
compositions on customers' phones, rather than on printed labels.

7. The Cost of AL: Cost Driver vs. Value Driver

There is little argument that Al can significantly change how the costs
of direct materials are captured and reported, especially when there is
dynamic pricing due to real-time food ingredient reformulations. The
question is whether organisations can justify the cost of deploying Al at
scale from a cost vs. benefit viewpoint.

16
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When organisations invest in traditional software, the economics are
relatively straightforward. There is usually a known licence cost, a defined
implementation budget, and a reasonably predictable operating expense.
Such costs are considered as ‘indirect overhead’ and allocated to products
based on identifiable cost drivers.

Generative Al has introduced a fundamentally different economic
model. Many Al services operate on consumption-based pricing. Every
prompt, query, or coding request consumes computing resources and
incurs a cost. The more successful the deployment, the higher the
consumption. This creates a paradox that traditional budgeting frameworks
were not designed to handle. Unlike traditional automation, where greater
utilisation often reduces unit costs, widespread Al adoption can
dramatically increase expenditure when usage is not carefully controlled.

Therefore, the more dynamic is the ingredient reformulation, it will
require more Al consumption causing pressure on unit costs to increase.
Simultaneously, Al will provide reformulation solutions that will reduce
unit costs. The result is that many organisations are discovering that Al is
not merely a technology initiative, it is a cost management challenge. The
issue has shifted from capability to accountability.

The scale of that expenditure is now substantial. Goldman Sachs has
estimated that the baseline aggregate Al capital expenditure in 2026 will
be USD 500 billion (Goldman Sachs, 2025). This issue of cost vs. value
will be discussed at length in part 2 of this series titled: ‘Impact of Al
Agents in Costing Conversion Costs’.

8. Conclusion

In an environment where food ingredients change dynamically due to
cost fluctuations, supply chain disruptions, or market demands, businesses
face a multitude of challenges related to labelling and food standards.
These challenges encompass regulatory compliance, allergen
management, and maintaining the validity of health claims, all of which
are crucial for ensuring consumer safety and trust.

Companies must also navigate the complexities of marketing and
branding, as ingredient changes can affect product positioning and brand
perception. The logistical and financial implications of updating labels and
managing inventory further add to the complexity, requiring strategic
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planning and resource allocation. Furthermore, in the global market,
ensuring compliance with diverse international standards and cultural
sensitivities is vital for maintaining market access and competitiveness.
Lastly, businesses must remain committed to consumer experience through
rigorous product testing, ensuring that quality and sensory expectations are
consistently met.

Overall, while dynamic ingredient changes pose significant challenges,
they also present opportunities for innovation and improved supply chain
resilience. By proactively managing these changes through transparent
communication, strategic sourcing, and adaptive marketing strategies,
companies can maintain brand integrity and consumer trust while
navigating the complexities of modern food production and distribution.
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Appendix 1. Examples of Certifications and Regulations in Tea
Exporting

Exporting tea requires compliance with various certifications and
regulations to ensure quality, safety, and sustainability. The specific
certifications needed can vary based on the target export market, but here
are some common certifications and requirements that tea growers might
need to consider:

1.

Good Agricultural Practices (GAP) Certification

Purpose: Ensures the tea 1is grown using sustainable and
environmentally  friendly  agricultural  practices. = Example:
GLOBALG.A.P. is a widely recognized standard that covers food
safety, environmental sustainability, and worker welfare.

Organic Certification

Purpose: Certifies that the tea is grown without synthetic fertilizers,
pesticides, or genetically modified organisms. Example: USDA
Organic for the United States, EU Organic for the European Union, and
JAS for Japan.

Fair Trade Certification

Purpose: Ensures fair wages and working conditions for farmers and
workers and supports sustainable development. Example: Fair Trade
International or Fair Trade USA are common certifying bodies.

Rainforest Alliance Certification

Purpose: Focuses on sustainable agriculture, conservation, and social
responsibility. Example: The Rainforest Alliance Certified seal
indicates that the tea meets environmental, social, and economic
sustainability standards.

ISO Certifications

Purpose: Provides quality management and food safety assurances.
Example: ISO 9001 for quality management systems and ISO 22000
for food safety management systems.
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. Kosher and Halal Certifications

Purpose: to ensure food products meet strict religious dietary laws for
Jewish and Muslim consumers, respectively, by verifying ingredients
and preparation methods Examples include specific logos on products,
like those from the OU (Orthodox Union) for Kosher or the Islamic
Food and Nutrition Council of America (IFANCA) for Halal.

. Hazard Analysis and Critical Control Points (HACCP)

Purpose: Ensures food safety through the identification and control of
potential hazards in the production process. Example: This system is
often required for food exports to the European Union and the United
States.

Specific Country Requirements

Purpose: Different countries have specific import regulations and
standards that must be met. Example: The Food and Drug
Administration (FDA) requirements for the United States, or the
European Food Safety Authority (EFSA) standards for the European
Union.

. Geographical Indication (GI)

Purpose: Protects the name and origin of the tea, indicating it possesses
certain qualities or enjoys a reputation due to its geographical origin.
Example: Darjeeling tea from India and Ceylon tea from Sri Lanka
often have GI status.
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