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Abstract

Nowadays, China is faced with demands from both home and abroad to improve food
quality and safety in the dairy sector. This study aims to gain an insight in the validation of
quality assurance (QA) activities so as to evaluate the extent to which China’s dairy
industry is able to comply with EU standards along the whole dairy chain. A combination of
gquantitative (survey) and qualitative (in-depth interview) methods was used. The study
first reviewed QA concepts, standards, and implementations of QA to formulate an
evaluation framework. Based on this framework 31 indicators have been developed in a
questionnaire. Altogether 33 respondents from universities/institutes, government,
associations, and dairy companies completed the questionnaire by giving scores, lower
scored indicators revealed the challenges to the compliance of EU requirements. 6
in-depth interviews performed with responsible experts in modern dairy industry
elaborated the causes of challenges and the corresponding strategies. Some differences
were found when comparing the results of the qualitative and quantitative studies.

The results revealed that 60 percent of assessed QA activities from the questionnaire
were performed in advanced level and the other 40 percent of assessed QA activities
were performed in higher than moderate level. It is noted that the target dairy industry in
this results only refers to highly modern dairy industry in China. All other strategies and
recommendations concerning the upgrade of food quality and safety activities along
China’s dairy chain were presented and discussed. The findings can be used as a guide
for reorganizing current food safety programs aimed to improve quality and safety of
China’s dairy chain.

(Key wards: food safety, quality assurance, dairy chain)

Abbreviation key: QA = quality assurance, HACCP = hazard analysis critical control
points, BRC = British Retail Consortium, UHT = ultra-high temperature, CCPs = critical
control points, MRLs = maximum residue levels, MOA = Ministry of Agriculture, VHP =
veterinary health plan.
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Management Summary

China is the third largest producer of milk in the world following India and the USA.
However, the import in the EU of milk products from China has been prohibited under EU
legislation since 2002. Only the composite products which contain processed milk powder
as ingredients have reached EU in the past, including confectionary products, biscuits,
chocolate, toffee or cakes. Furthermore, the major impact of the melamine scandal
shocked the world in 2008. The European Commission extended the ban to all Chinese
composite products containing milk or milk products. After this crisis, China’s dairy
industry is already on the way to recover.

In order to investigate the challenges faced during the compliance with food quality and
safety standards of the EU, it is necessary to offer an overview on the present situation of
Chinese dairy sector. The objective of this research is:

To evaluate the extent to which Chinese dairy products are able to comply with
stringent standards of EU for food quality and safety concerning the whole dairy

chain. The key challenges to upgrade quality and safety of China’s dairy chain will be
analyzed and recommendations will be developed to facilitate China-EU dairy trade.

The Chinese quality control system appears to be more reliant on end-product inspection
which applies to products rather than processes compared with the quality assurance (QA)
systems in the EU. To obtain theoretical setting, theories on QA concepts, public and
private QA standards (HACCP, GlobalGAP, and BRC), and the implementation of QA
systems are reviewed, from which the evaluation framework with food quality and safety
indicators are derived. Based on the evaluation framework, the essential indicators are
selected to formulate a questionnaire.

A combination of quantitative (survey) and qualitative (in-depth interview) methods are
used in this study so that topics could be discussed extensively and in greater depth. 34
respondents participated in this investigation and gave insight in the validation of food
quality and safety activities along China’s dairy supply chain. The empirical research is
performed by conducting 6 face to face interviews and 33 questionnaires. It is noted that
this research only refer to the highly modern dairy industry in China.

As a result of this research, 60 percent of assessed QA activities from the questionnaire
were performed in advanced level and the other 40 percent of assessed QA activities
were performed in higher than moderate level in China’s highly modern dairy sector.
Lower scores for assurance activities as “Traceability”, “Training”, “Supervision and

"« ” o«

support schemes”, “Corrective actions”, “Documentation & record”, “Identification system”,

” o« ” o«

“Animal health”, “Worker hygiene”, “Parlor condition”, “Milking/cooling equipment hygiene”,
“Milking/cooling equipment hygiene”, “Quality control prior to/during transportation”,

L]

“Cleaning procedure”, “Expiration date”, indicate a possible source of challenges of food
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safety problems that China’s dairy industry do not yet tailor these activities well.

With regards to the challenges, China is able to upgrade the quality and safety of dairy
supply chain by taking into account the following recommendations:
e Dairy enterprises
- Improve traceability of raw milk and other materials from suppliers.
- Engage employee involvement.
- Replace written records with electronic records.
- Formulate private standards on higher quality of raw milk.
e  Supermarkets
- Improve traceability of milk powder products from processors.
e Governments
- Clear-cut responsibilities of different government departments.
- Develop and encourage structured Veterinary Health Plan.
- Strengthen supervision on QA activities of milk collection stations.
e  Milk collection stations
- Set rules on QA activities with a system of rewards and punishments.

However, there still have challenges of food safety problems that cannot be upgraded in
the near future by China’s dairy industry, but the developed recommendations can be
seen as a trend of development:
e Dairy enterprises
- Integrate traceability in the complete dairy chain.
e Governments
- Lay down new national dairy processing standards.
- Upgrade pesticide residue standards.
e Dairy chain integration
- Abolish milk collection station, farmers and drivers invest their dairy cows and
trucks and become a shareholder of dairy processors.
- Develop local cooperative with dairy processing line supported by government
policies.

Further investigation of China’s dairy industry regarding food quality and safety is possible
and recommended, specially taking into account the limitations of the present research.

Wei Geng | MSc. Thesis 9



1. Introduction

The rapid growth of China’s dairy industry over the last decades makes China the third
largest milk producer in the world. However, the poorly regulated food quality and safety
controls in China had led to the egregious melamine scandal in 2008. Due to growing
consumers’ awareness of food safety problems, it is of great importance to put in place
Quality Assurance (QA) standards and guidelines to control and assure quality and safety
of dairy products produced in China.

This research aims to contribute to the upgrade of China’s dairy chain by offering an
overview of Chinese dairy sector in accordance with quality assurance systems (HACCP,
GlobalGAP, and BRC) within the European Union. EU standards are taken as
benchmarks, against which the weak points along China’s dairy chain can be highlighted
and upgraded.

The research is structured as follows. Chapter 1 deals with problem statement,
background information, project definition, research questions, research framework and
research strategy. Chapter 2 describes theories on benchmarking, dairy chains, China-EU
dairy trade, QA concepts, public and private QA standards, the adoption of QA standards,
and the evaluation framework that provides indicators for investigating the status quo of
China’s dairy sector. Chapter 3 explains the use of survey and in-depth interviews to
address the main issues of compliance with QA systems. Chapter 4 goes into results that
elaborate the findings of the empirical research. Chapter 5 describes conclusions and
discussion of the study. Chapter 6 gives recommendations for the upgrade of China’s
dairy chain.

1.1 Problem statement

The melamine crisis exposed the food safety problems in China’s dairy chain. The most
serious issue was that there were no on-site inspections as part of official controls, the
control systems focus mainly on end-product testing rather than on prevention at each
step of the supply chain. According to the UN (2008), “the enforcement in China of food
control places an excessive reliance on end-product testing with very little use of auditing
as an inspection tool”. Generally speaking, The Chinese system appears to be more
reliant on quality control principles which apply to products rather than processes
compared with the quality assurance systemsin EU (Pei, et al., 2011).

In order to investigate the challenges faced during the compliance with food quality and
safety standards it is necessary to offer an overview on the present situation of the
Chinese dairy sector and the extent to which Chinese dairy products are able to comply
with those EU standards within the whole dairy chain.

Wei Geng | MSc. Thesis 10



1.2 Background information

Section 1.2.1, “the large melamine scandal in China” looks at the huge impact and
existing problems of this crisis, whilst section 1.2.2, “developments of quality assurance
systems” describes how the quality assurance systems facilitate the achievement of
quality management.

1.2.1 Thelarge melamine scandal in China

In September 2008, China’s melamine scandal shocked the world. Nitrogen-rich
melamine was illegally added to watered-down milk to increase the measured protein
content to increase profits. This crisis led to the deaths of six infants and the
hospitalization of 52,000. A further 250,000 children were estimated to have suffered mild
kidney and urinary problems. The immediate cost to the health system was estimated at
58 million Euro (Pei, et al., 2011).

Countries like Brunei, Singapore, Malaysia, Japan and Philippines announced bans on
imports of Chinese dairy products after the melamine crisis. Meanwhile, the lack of trust
from Chinese domestic consumers arouses increased demand in importing dairy products
from foreign countries, such as New Zealand, United States, and the EU. According to
customs statistics of China, the quantity of import dairy products were 745,000 tons with
value of $1.97 billion in 2010, increasing 24.9% and 91.6% respectively compared with
2009. However, only a total of 34,000 tons of dairy products worth $43.9 million were
exported from China in 2010, which dropped 8.2% and 22.6% respectively from 2009
(Table 1.1).

Table 1.1 China’s import and export of dairy products in 2010
Dairy products | Quantity (tons) | Variations (%) 10/09 | Value (million) | Variations (%) 10/09
Import 745,000 +24.9 $1,970 +91.6
Export 34,000 -8.2 $43.9 -22.6

Source from customs ofthe People’s Republicof China

Imports of dairy products from the EU after
the melamine scandal increased — Statistic
shows that 42,000 tons of dairy products
were imported from the EU in the first four
months of 2009, which was 27.2% over the
‘ same period of last year (www.askci.com). In
reverse, the EU extended the ban on milk
- products from China since 2002 to all
Chinese composite products containing milk
or milk products (European voice, 2008).
China’s main dairy trade partners after the
melamine crisis around the world are shown in Figure 1.1.

Figure 1.1 China’s import and export of
dairy products around the world
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The melamine crisis exposed the problems of governance on China’s dairy sector:

e When the melamine affair was first reported, the government did not even know
which of its departments should be responsible for it (Xiu and Klein, 2010). There was
no single government agency that had clearly identified responsibility for
controlling the numerous private raw milk collection stations which is the crime
site of melamine adulteration (Chen, 2009).

Figure 1.2 The major dairy producing areas are
the regions of northern, northeastern and
northwestern China by reason of their climate
and grasslands. Main producing cities are
Heilongjiang, Inner Mongolia, Xinjiang, Hebei,
Shanxi, Shandong, Beijing, Heinan, Shanghai,
Sichuan and Guangdong. The governance in

such a vast country is extremely difficult.

e The governments at all levels have focused on economic growth rather than
inspection and safety issues. The performance evaluation of senior government
officials often is affected by the magnitude and growth rate of gross output within their
jurisdictions (Xiu and Klein, 2010). This leads to the permission for major dairy
processors to implement their own inspections as they were labeled “exempt of
inspection” before the melamine crisis (China Food Industry, 2004, according to Xiu
and Klein, 2010). The government brought a new food law in 2009 to stipulate regular
inspections of all companies involved in the food business with no exemptions.

e The uneducated poor dairy farmers are not trained properly by local governments.
This results in difficulties in managing their cow operations and disease control. Also,
as price takers the farmers are pressurized to sell at low prices, which compelled
them to reduce average costs, for example, the use of self-produced feeds. This
cause adverse impact on the quality and safety of raw milk (Xiu and Klein, 2010).

All in all, the problems in China’s dairy industry were a result of rapid growth fueled by
concentrated processing sector that obtained its raw materials from millions of small, poor
and uneducated traditional farmers. And the government supported and encouraged
growth but with little emphasis on inspection and safety issues (Xiu and Klein, 2010). All
the exposed problems indicate that a more responsive system of governance on China’s
dairy sector will be needed.

Section 1.2.2 clarifies the “quality assurance systems” that can be used to direct quality
policies and achieve quality objectives.

1.2.2 Developments of quality assurance systems

The importance of food quality has long been recognized. Concerns about food quality

Wei Geng | MSc. Thesis 12



started with quality inspection that quality inspectors took out non-conforming products at
the end of the production line. Quality products were obtained by removing defects by
inspection (luning et al., 2006). Since at the end of the production chain, there is no way to
correct production failures or upgrade the quality of the final product. The production costs
of defect products had been as high as those of the regular quality products. The needs to
produce high quality products and increase the efficiency of production process, however,
has led to the development of quality assurance systems along production chains (Blaha,
1999).

Quality assurance encompasses all planned and systematic actions required to ensure
that a product complies with the expected quality requirements. It also provides customers
and consumers with the assurance that requirements will be met. Quality assurance
focuses on system quality instead of product quality, the system must be audited to
ensure that it is adequate both in design and use. So, the focus changed from how to
inspect to how to produce. Food products are not only tested on their product
characteristics, but also on production, packaging, handling and distribution (Luning et al.,
2006).

Nowadays, consumers have become more and more critical about food quality and safety.
In order to build and maintain trust of consumers, QA is of major importance in the food
sector (Spiegel et al., 2003). QA programs such as good manufacturing practice (GMP),
Hazard and Critical Control Points (HACCP), and BRC (British Retail Consortium) have
been employed to ensure food quality and safety and to build and maintain consumer trust
(Kupper and Batt, 2009). Moreover, QA systems are directly influencing market access for
food producers as important indicators of competitiveness. Certain QA programs are even
becoming mandatory for meeting market entry requirements, e.g., the Global Partnership
for Good Agricultural Practice (GlobalGAP) in the fresh produce sector (Kupper and Batt,
2009).

1.3 Project definition
This research could be considered as a practice-oriented evaluation research.

As stated in previous section, Chinese dairy products were banned by EU legislation since
2002 because of the imperfection of residue pesticide system in China. The ineffective
governance in the dairy sector, especially no on-site inspection in raw milk collection
stations, caused the melamine scandal in China in 2008, which arouse a total ban
including the composite products contained milk powder as an ingredient in the EU.

Quality assurance systems aim to give guarantees at each step in the food production
chain to ensure safe food and to show compliance with regulatory and customer
requirements. The implementation of major QA systems like HACCP, BRC, and
GlobalGAP help upgrade the quality and safety of China’s dairy chain so that Chinese
dairy products can be produced according to the QA standards, which is a prerequisite to
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make the import of dairy products from China to the EU possible.

The aim of this research is to examine to which extent the compliance with EU food quality
and safety demands have come true. The cause of the gaps will be analyzed and
suggestions will be made for the future.

In the formulation of research objective, the subject of the research is defined and
embedded.

The objective of the research is to evaluate the extent to which Chinese dairy
products are able to comply with stringent standards of EU for food quality and safety
concerning the whole dairy chain. The key challenges to upgrade quality and safety
of China’s dairy chain will be analyzed and recommendations will be developed to
facilitate China-EU dairy trade.

1.4 Research questions

The research objective will be further realized by formulating research questions, which
consists of one central question and five sub questions. The central question is derived
from the objective and the sub questions are derived from the central question.

Central research question
To what extent do Chinese dairy products comply with quality and safety standards of

EU and how can the quality and safety of the dairy chain be upgraded so that
Chinese dairy producers will be able to produce according to these standards?

The central question will be answered in the conclusions of the research. To answer this
central question the following sub questions are formulated. Sub questions provide
more information on the data to be gathered so as to answer the central question.

1. Which representative dairy product is selected from a broad range of dairy products

3.

to conduct an in-depth investigation based on the past China-EU dairy trade
record?

What is an evaluation framework with indicators to assess food quality and safety
performance of entire China’s dairy chain?
a. What are the indicators extracted from quality assurance (QA) concepts?
b. What are the indicators extracted from QA public and private standards in the
EU?
c. What are the indicators extracted from the implementation of QA standards in
different regions of the world?

To what extent does China’s dairy chain comply with extracted food quality and
safety indicators?
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4. What are the key challenges to upgrade the quality and safety of China’'s dairy

chain?

5. What policies or strategies are developed to improve the quality and safety of
China’s dairy chain?

1.5 Research framework

The research structure is developed into a research framework, which includes the steps
that need to be taken in order to realize the objective. The research framework has been
built and illustrated in Figure 1.3.

Fg. 1.3
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Key concepts and theoretical framework of the research are derived from the theoretical
background. Concept on benchmarking provides an approach to compare indicators for
food quality and safety between EU standards and China’s dairy chain, allowing an
evaluation of food quality and safety issues of China’s dairy sector. In relation to the scope
of this research, the whole dairy chain from farmer to table, it is necessary to define actors
and stages of dairy chains in advance. Data on China-EU dairy trade will be used to
identify the target dairy product investigated in this research. Quality assurance (QA)
concepts, typical QA standards and the implementation of QA standards are used to
extract the indicators to benchmark the performance of Chinese quality and safety
system.

Data collection is primarily based on interviews with experts and questionnaire method.
Additional information from literature and websites will be used. Respondents will be
experts from certification agencies, Chinese government authorities, dairy associations;
researchers from universities and institutions; and workers from dairy companies.

In the analysis and conclusion phases, the collected data will be analyzed with the key
indicators from the theoretical framework. Namely, a comparison between the
investigation of China’s dairy chain and the QA standards of EU for food safety and quality
concludes with the challenges and recommendations for facilitating China-EU dairy trade.

In order to ensure good realization of the research objective, an outline of the report that
follows the planning of the research is presented in Figure 1.4.
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1.6 Research strategy

This research could be considered as a survey which provides an overall picture of a wide
area of knowledge on the status quo of Chinese dairy sector. The objective of this survey
is to evaluate the degree of the food quality and safety performance in China’s dairy
sector using indicators which are extracted from theories on quality assurance concepts
and public and private food safety standards.

The target units (n=30) could be researchers from university and research institute, key
staff members of governments and certification agency, members of dairy association,
and workers in dairy company. The survey is sent to a random sample because the
respondents need to have insights on the entire China’s dairy chain as well as having
knowledge on quality assurance standards. Also, a combination of quantitative
(questionnaire) and qualitative (in-depth interviews) method will be used in this research
so that the challenges and solutions to the compliance between China’s dairy sector and
EU demands could be discussed more completely and in greater depth.

The contact details of experts are obtained through certain channels. For example, most
websites of authorities, certification agencies, and associations provide telephone
numbers, and the publishers of certain food science journals may leave e-mail address of
the authors, other ways like the professor/students who work/study in a university in the
dairy field may introduce more experts.

The next chapter discusses benchmarking, dairy chains, China-EU dairy trade, quality
assurance concepts, public and private QA standards, implementation of QA standards,
and evaluation framework.
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2. Literaturereview

In section 2.1, theories on benchmarking are presented. The benchmarking approach in
this research depends upon collecting and analyzing the data from China’s dairy chain
underpinning the evaluation framework on which the comparisons are based. China’s
dairy supply chain is presented in section 2.2.

The present chapter will also answer the following research question:

Sub question 1. Which representative dairy product is selected from a broad range of
dairy products to conduct an in-depth investigation based on the past China-EU dairy
trade record?

The target dairy product among a broad range in this research is not chosen randomly, but
the most valued one is taken into account — the product which has the best chance of
reaching the EU market and covers the whole dairy chain from farm to table. To choose a
target dairy product for assessing the food quality and safety performance of China’s dairy
chain, a literature study on China-EU dairy trade (section 2.3) has been done.

Sub question 2. What is an evaluation framework with indicators to assess food quality
and safety performance of entire China’s dairy chain?
a. What are the indicators extracted from quality assurance (QA) concepts?
b. What are the indicators extracted from QA public and private standards in the
EU?
c. What are the indicators extracted from the implementation of QA standards in
different regions of the world?

Relative to China, the European Union countries adopt more stringent QA systems with a
broader scope to decrease risks for EU consumers. This necessitates China’s exporting
organizations to fully understand the QA requirements. Indicators (major QA requirements)
that formulate an evaluation framework (section 2.7) for food quality and safety are
extracted from theories on quality assurance concepts (section 2.4), typical general and
private standards (section 2.5), and the implementation of QA systems in other regions of
the world (section 2.6).

2.1 Theories on benchmarking

Benchmark is a standard, or point of reference, against which things can be compared,
assessed, measured or judged. Benchmarking is the process of comparing performance
using indicators resulting in a point of reference in an effort to identify areas of
improvement (OECD, 2006; Productivity Commission, 2009). Xerox Corporation fist
adopted benchmarking in the late 1970s. Since then, managers in different industries
have used it to evaluate and improve the quality of their products, as well as work
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processes and work procedures (Lai et al., 2011). Benchmarking as a very versatile tool
helps an organization to objectively and thoroughly evaluate its processes to see if and
how they can be improved relative to either its peers or against some standards
(Productivity Commission, 2009; Lai et al., 2011).

Figure 2.1 A benchmarking wheel (Lai et al., 2011).
Benchmarking wheel is a benchmarking process
model that synthesizes advantages of a large
number of existing benchmarking models
(Anderson, 1995, according to Lai et al., 2011). The
benchmarking processes are described in Box 2.1.

Box 2.1 Benchmarking processes (Lai et al., 2011)

Step 1. Plan

Determine the process to benchmark based on the organization’s
critical success factors and measure the performance of the process.
Step 2. Find

Identify benchmarking partners.

Step 3. Collect

Understand and document the benchmarking partners’ performance
and practice.

Step 4. Analyze

Identify gaps in performance and the root causes of the gaps.

Step 5. Improve

Plan the implementation of improvements, implement and monitor the
improvement processes.

The benchmarking model in this research is used to evaluate food quality and safety
activities in China’s dairy sector includes five steps: (1) conducting a preliminary analysis,
which provides the stages of dairy chain to benchmark and the target dairy product; (2)
identifying indicators from the main concepts of QA systems, public and private standards,
and barriers to the application of QA systems based on existing research; (3) collecting
data to assess food quality and safety activities in China’s dairy chain; (4) analyzing the
extent of validation of core activities and the causes for the gaps; (5) developing solutions
and presenting results to advisor. Food quality and safety indicators can be used as a
mechanism of benchmarking (Tung and Yang, 2009). A comparison of indicators between
the requirements of QA systems and the status quo of China’s dairy sector allows for an
evaluation of validation of food quality and safety activities in China’s dairy sector and
offers the opportunity to identify weak points and potential improvements in China’s dairy
chain.
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2.2 Literature on dairy chains

Xiu and Klein (2010) provided a schema
(Figure 2.2) of a dairy supply chain in China
with principal participants, i.e., retailers and
wholesalers, milk processing companies, milk
collection stations and dairy farmers.
Governments, research institutes and
universities, credit institutions and input

Governments H Consumers ]‘—

Research and Universities

:1 Retailers S

Wholesalers

n = F
supply firms also are integrally involved in the 1 ﬁ
industry. The nature of these actors is [ oo || Fumers e cmtien ]
discussed below according to Xiu and Klein: Figure 2.2 A dairy supply chain in China

Retailers and wholesalers. Retailing of milk product takes different forms throughout
the country. Fuller and Beghin (2004) emphasized the importance of supermarkets in
dairy product marketing in the fact that more than half of urban Chinese householders
that reported milk purchases in surveys indicated making purchases at a
supermarket.

Milk processing companies. The processing companies convert and package the raw
milk into various final milk products for consumption. Most of the raw milk is from
suppliers with contracts.

Milk collection stations. Milk collection stations are the locations with cubicle cattle
sheds where small dairy farmers move their cows to milking parlor for milking. The
regular activities of a milk collection station are cleaning cows’ udders, milking, milk
storage and shipment. Although some milk collection stations are owned by the large
dairy processors, most are separate operations that are owned by private business
investors who have contracts with large processors.

Dairy farmers. Almost all farmers live in small rural villages and work on large
collective farms. Their lack of knowledge makes it difficult to manage dairy cow
operations. They are price takers with no power to affect sales or inspections.
Governments, research institutes and universities, credit institutions and input supply
firms. They have played increasingly important roles by providing credit, feed, training
and technical assistance to both farmers and local technicians. Many local
governments have regarded the dairy industry as important industry for developing
the local economy. As a result, preferential policies and strategies have been
designed to promote growth of the dairy industry.

The complex and interlinked nature of food safety hazards and food production as a whole
has been widely recognized. An integrated approach to control food safety throughout the
entire food chain (“farm to table”) has become an important issue in guaranteeing a
greater food safety level for consumer products (Stefan, 1997 and Valeeva et al., 2004,
according to Valeeva et al., 2005). In line with this, all the independent actors are able to
affect the food safety level of the end product of the whole dairy chain. Transportation
between the stages is also considered, i.e., transport of raw milk to the processing factory
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and delivery of final product to the sale unit (Valeeva, et al., 2005).

Fig. 2.3 Dairy supply chain in China assuring safe food production {#* highly modern processor)

Governments & Research institutes and universities & Input suppliers

L L'
Distribution Distribution
h L W
Collection W Dairy W Retailer/
Farmer }_) station processor” Wholesaler [ 2] Consumer

W

M

Chain wide guality assurance systems

As mentioned earlier, improving food safety in China’s dairy chain should focus not only
on the main actors within the chain, but also on the links relating to these actors. Figure
2.3 presents the whole dairy chain in China assuring safe food production. It is important
to note that the dairy processor refers to highly modern processor in this research, which
is determined by the characteristics of China’s dairy industry:

The number of enterprises involved in dairy processing rose from 355 in 1998 to 717 in
2007 (China Ministry of Agriculture, 2008, according to Pei et al., 2011). The majority of
dairy enterprises in China are still small processors for local markets. However, the dairy
industry focused in this research refers to large dairy processing companies that have
modern equipment and use advanced technologies and managerial methods in their dairy
operations and search for exporting opportunities (Xiu and Klein, 2010). This is because
the large modern milk processing firms have the best chance to comply with EU standards
and make the exportation possible.

2.3 Literature on China-EU dairy trade

Previous sections have presented the benchmarking approach and China’s dairy supply
chain. In this section the research sub question 1 “Which representative dairy product is
selected from a broad range of dairy products to conduct an in-depth investigation based
on the past China-EU dairy trade record?”will be answered.

The rapid growth of China’s dairy industry has promoted a broad range of dairy products,
including milk, cheese, yoghurt, cream, milk powder, and so on. Liquid dairy products and
dried dairy products such as milk powder are two major categories made in China (Bao,
2011). Liquid dairy products include pasteurized milk, UHT (Ultra-High Temperature) milk,
fermented milks, and milk beverages. Fermented milk products such as yogurt and milk
beverages are becoming popular, especially with functional ingredients. The consumption
of whole milk powder, which was the main type of milk powder in the past decreased to 20%
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& Vihois TaT ik powaer in 2006 (Figure 2.4). Infant formula has obviously higher

® Sweetened whole fat milk powder
O Defatted milk powder

g ntant ik powaer proportion in milk powder category (Bao, 2011). However,
sones in February 2011, a survey conducted in Beijing showed
that nearly 70% of respondents from the supermarkets
said they would not choose Chinese domestic infant milk
powder because of the lack of trust after the melamine
Figure 2.4 Consumption of  (yisis and the sale of imported infant formula was much
milk powders in China in 2006 petter than the Chinese domestic infant formula
(http://health.hsw.cn/system/2011/02/28/050808093.shtml).

In fact, the import in the EU of milk products from China has been prohibited under EU
legislation since 2002, saying that the Chinese residue pesticide system did not reach
standards set down by the EU (China Agricultural Newsletter, 2008). It is still a long way to
satisfy the EU such that imports will be accepted again because of the unimproved
residue pesticide system in China (investigated by the researcher). The number of tests
and the maximum residue limit still cannot achieve EU standards within three years.
Only certain amounts of composite products (i.e. products which contain a processed
product of animal origin and a product of non-animal origin) containing processed milk
components may have reached the EU after that year, including confectionary products,
biscuits, chocolate, toffee or cakes (Coulombier et al., 2008). In 2007, the EU imported
about 19,500 tons of confectionary products from China, including pastries, cake and
cookies, and about 1,250 tons of chocolate and other prepared foods containing cocoa
(Joshi, 2008).

On 26 September 2008, due to the impact of melamine crisis in China, the European
Commission extended this ban to all Chinese composite products containing milk or milk
products, primarily intended for infants and young children, which could contain traces of
milk powder (European voice, 2008). The EU consumers are even warned against
ordering Chinese dairy products on the Internet. The monthly bulletin on external and
intra-European Union trade (NO. 12/2010) provides data showing that the imports of dairy
products and bird’s eggs in the EU were mainly from EU-27 and Switzerland with value of
1,066 million Euro and 575 million Euro respectively from January 2009 to August 2010,
whereas no Chinese dairy products at all reached the EU market during that period.

As stated previously, among the numerous dairy products, the one has the best chance to
enter EU market is the whole milk powder, which can be composite products. The reasons
are as follows:

e Nutrition value. The whole milk powder retains almost the complete nutrition
ingredient originally in the raw milk compared with other dried dairy products. Beyond
concentrated calcium, protein and other nutrient values, several desirable properties,
such as browning/color, emulsification, flavor, foaming and water binding, are
achieved through the addition of whole milk powder to food formulations (DMI, 2005).
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e Widespread application. Whole milk powder is widely applicable in the food industry.
It can be used in bakery products, confectionary products, milk chocolates,
processed meats, ready-to-cook meals, baby foods, ice-cream, yogurt, health foods
and reduced-fat milks. Industrial-grade powder is used for animal fodder
(www.dairyaustralia.com.au).

e Export motivation. Whole milk powder is a major category of dairy products made in
China. As local producers gradually rebuild China’s dairy herd from the sharp
reductions after the 2008 melamine crisis, China’s whole milk powder production is
expected to increase five percent to over one million metric tons in 2011 compared
with 0.78 million metric tons in EU-27, (Woolsey et al., 2010; Rucinski et al., 2011).
However, the main consumption pattern of Chinese dairy market has changed from
milk powder to liquid milk (Beijing Orient Agribusiness Consultant, 2007). Also, a
large proportion of Chinese consumers still shun domestic whole milk powder after
the melamine crisis. The strong production capacity and the decreased consumption
demand push the export of whole milk powder (as composite products).

e Chance to lift the ban. In view of the ban under EU legislation since 2002, the import
of Chinese dairy products leaves much to be desired besides safety problem. And the
imports of dairy products can be generally satisfied within EU-27 countries.
Nevertheless, the market of composite products still has great potential based on the
past trade record. Thus, only the ban on composite products containing milk powder
as ingredient has the best chance to lift. Though it is not yet formally proved, the
imports of composite products are on the road to recovery on the premise of
upgrading quality and safety of whole milk powder production.

e Referring entire dairy supply chain. Quality assurance activities for safe whole milk
powder production refer to the whole dairy chain from farm to table. Food quality and
safety activities from every stage of China’s dairy chain will be analyzed during the
investigation of whole milk powder producing processes.

In conclusion, based on the past China-EU dairy trade, it is clear that the whole milk
powder is selected among the numerous dairy products to conduct an in-depth
investigation in this research.

2.4 Theory on quality assurance concepts

“Quality assurance” is included in a preventative approach dealing with all hazards
involved in the food processing steps, acting as a control of quality in each step of the
process (Cruz et al., 2006). From the study of theories in this section, the research sub
guestion 2.a “What are the indicators extracted from quality assurance (QA) concepts?”
will be answered.

According to Luning et al., (2006), a techno-managerial approach is developed to
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recognize both technological and managerial aspects that can influence the performance
of QA systems with respect to assurance of food safety. It implies that the safety of the
final product is a result of product characteristics and process conditions (technological)
on one hand, and human behavior and working conditions (managerial) on the other
hand.

2.4.1 Managerial aspects in quality assurance

Human behavior and its working environment can affect food safety. Luning et al (2006)
introduced managerial aspects of changing conditions (e.g. implementing systems,
improvement), decision-making, and quality behavior as elements to manage quality
assurance issues. Attention is also paid to auditing and certification proposed by Luning
and Marcelis (2009).

Change strategy

The implementation of QA systems is not just the introduction of a system with procedures
and/or guidelines which have to be followed. It often requires a change in beliefs and
values shared by people in the organization (Luning et al., 2006). Choosing an adequate
change strategy is very important to implement and/or improve quality assurance
processes. Luning et al (2006) summarized three common change strategies:

e Force-coercion strategy
A force-coercion strategy uses the power bases of legitimacy, rewards and
punishments as primary inducements to change. Likely outcomes are immediate
compliance but little commitment. The new behavior continues only as long as the
opportunity for rewards and punishments is present.
This strategy is most useful to help people break old patterns of behavior and gain the
initial motivation to try new ones.

e Rational persuasion strategy
A rational persuasion strategy attempts to bring about change through persuasion
backed by special knowledge, empirical data and rational arguments. Although
slower than force-coercion, it tends to result in longer lasting and internalized change.
This strategy largely depends on the availability of expert power in the form of
consultants, external experts or credible demonstration projects.

e Shared power strategy
A shared power strategy engages people in a collaborative process of identifying
values, assumptions, and goals from which support for change will naturally emerge.
Because it entails a high level of involvement, this strategy is quite time-consuming,
butit is likely to resultin a longer lasting and internalized change.
For this change strategy, managers need reference power to work effectively with
other people in group situations relies on group norms. Others are allowed to
participate in making decisions that affect the planned change and the way it is
implemented.
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Decision-making

As decision-making plays a role at all stages in a food chain, it is important to understand
which decisions can be made as a result of quality assurance activities. On a
management level decisions have to be made on, for example, the extent of sampling and
the number of critical control points. Management also has to decide on investment in
resources such as new equipment, qualified personnel, education and training, etc. At
operational level decisions are made as well, for example, composition of quality system
project team, acceptance or rejection of batches, regulation of pasteurization temperature,
washing hands or not (Luning et al., 2006).

Quality behavior

Quality behavior is how people act on quality and safety related issues (Luning and
Marcelis, 2009). A research model on quality behavior that two factors influencing
behavior with respect to quality performance are considered: disposition and ability.
Disposition refers to people’s behavioral intentions and awareness of the acceptable
quality standards. Ability refers specifically to physical conditions and personal skills,
which enable people to really meet requirements. Disposition is the outcome of processes
within people’s minds, while ability is the result of organizational factors (Luning and
Marcelis, 2009).

Quality auditing and certification

Audits are a systematic and independent examination to determine whether quality
activities and related results comply with planned arrangements and whether these
arrangements are implemented effectively and are suitable to achieve objectives (ISO
9000:2005). Various quality assurance standards have described detailed procedures for
auditing the specific standards (Luning and Marcelis, 2009).

Three types of audits can be distinguished (Luning and Marcelis, 2009): (a) the first party
audit is an internal audit and is carried out by the company for management purpose such
as improvement of the internal quality system; (b) the second party audit is an external
audit and is carried out to audit a potential supplier against proposed requirements when a
contract is to be drafted; (c) the third party audit is an external audit and implies an
independent audit organization assessing organizations against a quality system standard.
It provides a certificate which records the results of the audit.

2.4.2 Technological aspectsin quality assurance
Where quality management is focused on human behavior and its environment, food

technology involves the typical food product and production aspects (Luning et al., 2006) .
It is increasingly recognized that the quality and safety of the end product depends on
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quality assurance in all parts of the chain and proper transfers between each chain actor
(Luning et al., 2006). Major technological factors along the food supply chain that can
influence final product quality are explained by Luning and Marcelis (2009):

Primary production

The major actors in primary animal production chain are farmers and transporters, whose
behaviors relate to animal breed, feeding, living conditions, animal health and transport
can influence quality and safety of final product.

e Animal breed has a significant influence on quality attributes. Some breeds have
genetic predispositions for typical quality parameters of animal products.

e Animal feeding affects the quality of animal products. Both the amount and the
composition of feed can influence yield and/or the composition of animal products.
Moreover, environmental contaminants and pathogens in feed can affect the safety of
animal products.

e Housing conditions of animals refer to hygienic conditions and movement
circumstances can have a considerable impact on the bacterial load of the exterior
surfaces of animals.

e Animal health and the use of veterinary drugs can also influence product quality.
Moreover, animal diseases can be treated with antibiotics and their residues in animal
products are assumed to be hazardous for human health.

e Transportation has a significant impact on the sensory properties, safety, and
microbial shelf life of products.

Processing and distribution

The food processing determines the factors of influence on quality and safety, and the
distribution conditions are important in the transport of products from one actor to another.

e Factorsin storage and subsequent preparation of raw material
The initial quality of raw materials is a dominant factor influencing the quality and
safety. Storage conditions like temperature, packaging and hygiene are common
factors that can affect the quality of raw materials during storage.

e Factorsin the transformation of raw materials and packing of final products
Product can undergo various process steps, such as heating, drying, evaporating,
extruding, fermenting, etc., the choice of technique and equipment conditions are
important factors influencing the final quality. Packaging integrity, materials, and
labeling can influence the shelf life and safety of final products.

e Factorsin the storage and distribution of final products
Subsequent storage and distribution conditions aim at maintaining the properties of
finished products. The main factors are temperature, duration, relative humidity, and
integrity of packaging materials.
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Retail and final food handling

Retailers are commonly the last actor before purchase and food preparation. Critical
factors that can influence final quality at this stage are storage conditions of suppliers,
conditions in the shop, and hygienic handling of personal. Factors influencing quality at
home, catering establishments and restaurants are related to conditions of domestic
storage equipment, hygienic circumstances and cooking conditions.

2.4.3 Derived components from main QA concepts

From the literature study on QA systems, key indicators have been extracted to analyze
the performance of QA systems along all stages of food supply chain. Main areas for
assessment of QA activities are highlighted and corresponding indicators are proposed
from the perspective of both managerial and technological aspects. The QA areas will be
distinguished by the bullet % while the indicators will be distinguished by the bullet ¥¢
(Appendix 1).

2.5 Theory on food safety standards

In this section, the research sub question 2.b “What are the indicators extracted from QA
public and private standards in the EU?” will be answered.

HACCP (Hazard analysis and critical control points) system as a generic standard and
private standards like GlobalGAP (formerly known as EurepGAP) and BRC (British Retall
Consortium) represent the most important quality assurance systems and the demands
regarding food safety from EU retailers. All these standards are similar in the sense to
specify the minimum requirements acceptable for food safety. The certification can be
carried out by licensed third-party professional audit organizations and requires continued
compliance with the systems. These QA standards cover part of a quality system

PREFARM GATE o prescribe production practices from the

|
[ I | farm level to the retail level (Figure 2.5)

pﬁﬁ.‘";'iiiiﬁi‘.’a’fn> Food prucessing > reaisoressupemaries > INCIUAING — transportation and  storage.
The major difference amongst the

GLOBALG AP bt gadicothh standards is that they are owned by
-~ different stakeholders in different

HACCP HACCP HACCP geographical regions. HACCP seek to
Figure 2.5 QA systems: classified based on stage  specify generic requirements that could
of the supply chain be adapted to chain participants at

different functional nodes in value
chains, GlobalGAP and BRC are specific to primary food producers and food processors
respectively (Mensah and Julien, 2011).

Distinguishing private standards from HACCP, which have been developed by public
authorities or inter-governmental organizations and aim for a consistent documentation of
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the production process, retail standards like

FSMS Elements BRC HACCP
GlobalGAP and BRC can be understood as a joint

Management system = I . . . :
Posasicpogemmes; £ & action of retailers and require clearly defined
validation & verification s~ 4~ production criteria (Herzfeld et al., 2011). HACCP
Emergency preparedness/ - . . .

crisis management principles can be seen as foundation to assure food
Quality management -

safety, while private standards integrate more quality
management system requirements for different chain
participants. Mensah and Julien (2011) compared key
common requirement for HACCP and BRC (HACCP based) in Figure 2.6.

Figure 2.6 Key common
requirements for HACCP and BRC

2.5.1 HACCP system in the dairy sector

HACCP has long been internationally recognized and accepted as a system for effective
food safety management (CAC, 2003, according to Sampers et al., 2012), which
assesses hazards and establishes control systems that focus on preventive measures
instead of relying primarily on end-product testing (Vilar et al., 2011).

European legislation has obliged the use of the HACCP concept for quality risk
management programs throughout the whole dairy food chain, but dairy producers are not
yet obliged to introduce a full HACCP program. The European Union currently advises
primary producers (dairy farmers) to apply a HACCP like program on their farms (Vilar et
al., 2011). The twelve steps in the application of HACCP including the seven principles
adapted to the on-farm study are shown in Appendix 2. The critical control points
regarding raw milk collection and milk powder production in the dairy sector in line with the
HACCP principles are explained in Box 2.2.

Schothorst and Kleiss (1994) discussed the details of implementing HACCP system in the
dairy industry. They highlighted the critical control point in pasteurization, which is an
essential preventive measure for potential hazards in raw milk. Heating time and
temperature are the parameters to accomplish this step. Cooling pasteurized milk in the
next step includes necessary maintenance of the equipment because leaks in the barrier
between the milk and the cooling fluid can occur and cannot always be predicted. In the
meantime, a slight over-pressure on the pasteurized milk side can control the
recontamination hazard. Additionally, the line environment during these steps becomes an
important aspect. Tight barrier between the product and its environment as well as the
hygienic practices are the measures to control the hazard of recontamination. More CCPs
in the dairy production are described by Arvanitoyannis and Mavropoulos (2000), such as
collection and transportation, reception of milk, filtration, etc. Furthermore, WHO (2008)
emphasized the establishment of traceability system for wholesalers, central distribution
centers and retail food businesses based on the HACCP system: each wholesaler, central
distribution center, or retailer should at least be able to ensure that foodstuffs in their
control are traceable to the supplier; and the system should be reviewed at least yearly to
ensure that it is delivering the required level of traceability.
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Box 2.2 HACCP and Critical Control Points in the Dairy Sector (Leitlinie tber
mikrobiologische Kriterien fir Milch und Milchprodukte,Gutachten des Standigen
Hygieneausschusses,Bundesministerium fir Gesundheit und Frauen, November 2006,
according to Pei et al., 2011)

The main parameters controlled in the dairy industry are temperature and time of
processing. Two critical control points (CCP) normally identified during the processing of
milk are reception and the heat treatment step (pasteurization or sterilization) used to
reduce microbial load.

In accordance with HACCP principles, the efficacy of these steps has to be verified on a
periodic basis, among else through laboratory analyses of appropriate samples. Details
are provided below:

CCPs for raw milk: upon delivery, before processing and following heat treatment

Tests carried out on raw milk: (a) microbial counts (upon delivery and before processing),
(b) somatic cell counts (upon delivery) and (c) tests for Listeria and enterobacteria
(following heat treatmemt).

CCPs for milk powder: immediately after production, at end of production and MHD
(expiration date)

Tests carried out on milk powder: (a) Listeria (upon production), (b) Staphylococci and
enterobacteria (at end of production process) and (¢) Samonella and mould (at MHD).

2.5.2 GlobalGAP standard in the dairy sector

GlobalGAP, previously known as EurepGAP, has been established by the
European-Retail Working Group, originally an association of German, Dutch and British
retailers. More than 40 retailers from 15, mainly Western European, countries require their
suppliers to be GlobalGAP certified (GlobalGAP, 2010, according to Herzfeld et al., 2011).
As shown in Figure 2.5, GlobalGAP refers to the pre-farm gate on agricultural production
(Lee, 2006).

According to the general regulations of GlobalGAP, the certification of dairy automatically
requires compliance with the “Dairy Base”, “All Farm Base”, “Livestock Base” and the
“Ruminant Base” Module (General regulations, 2011). Each module provides more
specific control points on dairy health, milking and milking facilities. Some criteria are
“Major Must” control points and need 100% compulsory compliance. Additional control
points apart from the general concept of QA systems (section 2.4) include general
requirements, cleaning agents and chemicals, medicines, worker hygiene, worker health,
safety and welfare, Waste management, and environment and conservation. The specific
requirements are described below according to the “Control Points and Compliance

Criteria” of GlobalGAP (wwv.globalgap.org).

Wei Geng | MSc. Thesis 30



General requirements

Site management. Arisk assessment is needed for new or existing sites, which take
into account the impact of production, food safety, environment and animal health.
Legal registration. All dairy farmers are needed to register with relevant competent
authority.

Identification system. A movement record of dairy cattle confirms the date move
to/from farm; numbers moved; identification marks (tags/chips/tattoos/batch ID);
address to or from where they have been moved. All dairy cattle must have individual
identification.

Fallen stock disposal. Carcasses must be protected from vermin, birds or other
animals, and must be promptly disposed of through burial, digestion, or incineration
procedures in accordance with legal requirements.

Dairy health

Veterinary health plan (VHP). Routine preventative treatments are shown such as
foot care, mastitis prevention, vaccination, and worming programs. The VHP should
be formulated, implemented, reviewed and updated at least annually.

Veterinary visits. All dairy cattle should have a named veterinary surgeon or practice
that visits must take place on at least an annual basis.

Isolate sick or injured livestock. Each farm should be equipped with suitable facilities
to isolate sick or injured livestock.

Handling. Dairy cattle at all times should be treated and handled in such a way to
protect them from pain, injury and disease.

Milking

Cows in milk. Cows in milk are needed to milk regularly.

Cows in withdrawal period. Milk from cows within the withdrawal period for any
medicine is disposed of and does not enter the food chain. Also, milk from individual
cows should not enter the collection system until it has been inspected for
abnormalities or infection.

Cleaning. Clean running water for cleaning of dirty cows, rump bars and floors during
milking and potable water for cleaning of milking machines are needed.

Milking facilities

Milking equipment. Milking equipment is needed to test once a year with records to
ensure the temperature of adequate potable water used in the wash cycle and the
cleaning chemicals used in the equipment.

Milking parlor. (1) no evidence of vermin, birds or domestic pets; (2) no potential
hazard of glass contamination from vulnerable lights; (3) walls, doors and floors are
easily cleanable; (4) sufficient lighting for cows to see and function efficiently; (5)
external doors and windows are sound and weather-proof; (6) no mess or rubbish as
harborage for vermin; (7) clean equipment; (8) no excessive dust, no smoking; (9)
well drained floors.
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Cooling equipment. Milk needs to be cooled to less than 8°C if stored for over 2 hours
from the time of milking and less than 6°C if not collected daily.

Area for vehicles. An area of well-drained hardstanding adjacent to the parlor is
needed to facilitate vehicles. The areas should keep clean to prevent contamination.

Cleaning agents and chemicals

Instructions. Instructions for use should be strictly followed where chemicals,
pesticides or cleaning agents are used.

Source. Only chemicals which are registered by official bodies for use on a dairy farm
should be used in the milking plant or in the buildings.

Storage. Chemicals should be stored in a clean and dry manner and in a secure store,
remote from the milking facilities.

Medicines

Source. Only use medicines that are approved for use by the relevant competent
authority in the country.

Residue testing. Regular residue tests should be carried out for the use of prohibited
and permitted substances. The national scheme should transmit the data back to the
farmer wherever Maximum Residue Levels (MRLs) are exceeded or a prohibited
substance is detected.

Medicine records. All farms should maintain up to date purchase records.
Administration records for use of medicine should be held include the batch number,
date administered, number of dairy cattle treated, total quantity of medicine used,
date treatment finished, date withdrawal period completed and name of the person
who administered the medicine.

Medicine storage. Medicines should be stored with label instructions in original
container with original label. The access to the sore should limit to workers with
adequate training and experience in the handling of medicines.

Worker hygiene

Garments. Clean suitable garments should be worn by those involved in the milking
process. Protective clothing should be cleaned after use and stored.

Wounds dressing. All wounds should be dressed.
Disease. Workers suffer from notifiable disease should keep away from all aspects of

work in and related to milking parlor.
Clean arms and hands. Dairy persons should have clean arms and hands.

Worker health, safety and welfare

Hazards and first aid. Permanent accident procedures must be clearly displayed in
accessible and visible locations. Warning signs must indicate potential hazards.
Worker welfare. Documentation is available that demonstrates that a named member
of management has the responsibility for workers’ health, safety and welfare.
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Waste management
e All litter/waste should be cleared up. A Waste and Pollution Action Plan with adequate
provisions for waste disposalis recommended.

Environment and conservation

e The producer should consider how to enhance the environment for the benefit of local
community and minimize environmental impact of the agricultural activity. The
producer should also monitor where and how energy is consumed on the farm.

2.5.3 BRCstandard in the dairy sector

The BRC standard was developed in 1998, to respond to the needs of UK retailers and
brand manufacturers. However, the standard has gained popularity globally (e.g. in
Europe and North America) (Mensah and Julien, 2011). The BRC standard as a post-farm
gate standard (Figure 2.5), which directly towards processors (Herzfeld et al., 2011), is in
particular focused on food processing and food distribution. With a BRC certificate,
manufacturers satisfy all that British supermarkets demand at once (Lee, 2006). Likewise,
retailers in European countries now also demand from their suppliers for inspections
according to BRC rules and for accompanying quality reports (Trienekens and Zuurbier,
2007).

Besides the general concepts of QA systems and the GlobalGAP standard (focuses on
primary production), the norms of BRC standard take a HACCP system-based approach
and lay more emphasis on managerial aspects and transportation for dairy processing
companies. The norms that overlapped between BRC and previous requirements in this
chapter are excluded from the following states. The BRC norms are described according
to Global Standard for Food Safety (2011).

Senior management commitment

e Meeting programme
The company should have a meeting programme which enables food safety and
guality issues to be brought to the attention of senior management at least monthly.
The senior management shall ensure that all employees are aware of their
responsibilities.

Food safety and quality management system

e  Quality manual
Company should document food safety and quality manual that all procedures and
work instructions shall be detailed to enable their correct application by appropriate
staff.

e Documentation control and record maintenance
The company shall operate an effective document control system to ensure that only
the correct versions of documents, including recording forms, are available and in use.
The particular clauses are shown in Appendix 3.
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Management of outsourced processing

The company shall establish inspection and test procedures for raw milk from
suppliers with contracts, including visual, chemical and microbiological testing,
dependent on risk assessment. The contracts should clearly define any processing
requirements. Also, the product traceability should be maintained.

Corrective action

The company shall be able to demonstrate that they use the information from
identified failures in the food safety and quality management system to make
necessary corrections and prevent recurrence (Appendix 3).

Control of non-conforming product

The company shall ensure that any non-conforming product is effectively managed to
prevent release (Appendix 3).

Traceability

The company shall be able to trace all raw material product lots (including packaging)
from their supplier through all stages of processing and dispatch to their customer
and vice versa (Appendix 3).

Complaint handling

Customer complaints shall be handled effectively and information used to reduce
recurring complaint levels (Appendix 3).

Management of incidents, product withdrawal and product recall

The company shall have a plan and system in place to effectively manage incidents
and enable the effective withdrawal and recall of products. The product withdrawal
and recall procedures (Appendix 3) shall be tested at least annually to ensure their
effective operation.

Site standards

Security

Security systems shall ensure that products are protected from theft or malicious
contamination whilst under the control of the site.

Layout, process flow and segregation

The factory layout, flow of processes and movement of personnel shall be sufficient
to prevent the risk of product contamination.

Dispatch and transport

Documented procedure

The procedures to maintain product safety and quality include: (1) controlling
temperature; (2) the use of covered bays for vehicle loading/unloading; (3) securing
loads on pallets; (4) inspection of loads prior to dispatch.

Traceability

There shall be a clear record of dispatch and receipt of goods and materials
demonstrating that sufficient checks have been completed during the transfer of
goods.

Inspection on vehicles and containers with records

All vehicles and containers used for dispatch shall be inspected prior to loading to
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ensure that they are: (1) in a suitably clean condition; (2) free from strong odors; (3)
suitably maintained to prevent damage to products during transit; (4) equipped to
ensure temperature requirements.

e Temperature control
Temperature data-logging devices to confirm time/temperature conditions shall be
used and record maintained.

e Cleaning procedure
Documented cleaning procedures shall be maintained for all vehicles and equipment
used for loading/unloading.

e  Security during transport
Clear instructions in the case of vehicle breakdown, accident or failure of refrigeration
systems which ensure the safety of products is assessed and records maintained.

e  Third-party contractors
All the requirements specified above shall be defined in the contract and verified.

Product and process control

e Laboratory product testing
The company shall undertake or subcontract inspection and analysis which are
critical to confirm product safety and quality. The particular causes regarding
laboratory testing are shown in Appendix 3.

e Control of operations
The company shall operate to documented procedures and work instructions that
ensure the production of consistently safe and product with desired quality
characteristics, in full compliance with the HACCP food safety plan.

e Calibration and control of measuring and monitoring devices
All identified measuring devices, including new equipment, shall be checked at a
predetermined frequency based on risk assessment to provide accurate and reliable
measurement results.

2.6 Implementation of quality assurance systems

This section will answer the research sub question 2.c “What are the indicators extracted
from the implementation of QA standards in different regions of the world?”

Over the past decade, quality assurance has become a cornerstone of food safety policy
in the food industry (Beulens et al.,, 2005). The application of QA systems helps in
identifying and managing the quality hazards and risks occurring in the production
process, and in providing the consumer with more certainty about the quality of products
of animal origin (Noordhuizen and Metz, 2005). However, the way in which food industry
decides to comply with regulations is influenced by a range of different factors. In
implementing QA systems, many problems are becoming acute to achieve the QA
standards and various studies have examined the barriers that prevent compliance.
Therefore, key factors that drive China’s dairy sector towards compliance are necessary
to evaluate in this section.
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Kupper and Batt (2009) argued that the barriers and constraints to the adoption of QA
systems can be grouped into two main categories: internal barriers and external barriers.
Since the process of implementing QA programs is a complicated procedure where
different constrains appear at different stages. The barriers must be acknowledged and
addressed in the evaluation framework to validate the adoption of QA programs.

2.6.1 Internal barriers

The two groups of internal barriers that may affect adoption of QA systems include
resource barriers and general barriers:

Resource barriers

e Training
Lack of human resource is the main barrier to the adoption of QA systems. Lack of
managerial capability and reliable advice from the leadership can impact adversely
on the ability of the firm to adopt new technology and to innovate (Kupper and Batt,
2009). Holt and Henson (2000) conducted investigation on small meat manufacturers
reported that problems in the management of QA were more likely to occur with the
employment of a production manager who was not responsible or trained for QA
responsibility. Payne et al (1999) stated that training at all levels were encouraged,
including the milker based on their on-farm QA survey. In-house training was more
prevalent amongst companies. It increased staff motivation because it was a more
acceptable environment than a classroom, and could be tailored to specific employee
needs (Holt and Henson, 2000). In addition to the regular short training courses to
increase knowledge of workforce on food safety, additional knowledge is required for
professionals that maintain and continually improve the system (Mensah and Julien,
2011).

e Stafftime

Assurance activities are long term based and companies are difficult to implement
time-consuming programs (Sporleder and Goldsmith, 2011, according to Sampers et
al.,, 2012). Typical small business has a busy, day-to-day existence without
designated staff to get involved in long term planning activities. It is evident that even
if the owner-manager can be convinced of the need to implement and maintain one or
more QA programs, the allocation of sufficient time for the development and update is
a constraining factor (Kupper and Batt, 2009).

General barriers

e Documentation and record keeping
Documentation aims at keeping knowledge and information, whereas record keeping
aims at collecting data (Luning et al., 2009). They are essential for QA because it
supports a transparent system and enables stakeholders (government, auditors,
certification authorities, etc.) to evaluate and certify the system, which contributes to
providing confidence (Duxbury, 2005; Jacxsens et al., 2009; Walker and Jones, 2002,
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according to Luning et al., 2009). Holt and Henson (2000) investigated the application
of QA management in meat manufacturers indicated a lack of understanding of how
the documented system operates. The documentation and records could be easily
falsifies — Large companies with fully documented hygiene systems can have low
standards of cleanliness. One surveyed manager in that research assumed that
documentary control could not be guaranteed by formalizing procedures in writing.

2.6.2 External barriers

With respect to external barriers, food industry needs support and guidance to implement
QA systems. Additional costs for obtaining certification may also affect adoption.

Guidance barriers

e  Supportschemes
Nearly all companies surveyed by Holt and Henson (2000) lacked a formal and
forward-looking QA program, especially for small companies. Food consultants
trained in QA systems can therefore provide a useful service by locating technical
aspects of quality management into a conceptual framework (Holt and Henson,
2000).

e  Sector specific implementation

Herzfeld et al (2011) stated that the QA standards developed against a European
background miss a capability to be adapted to local conditions. Furthermore, Sischo
et al (1997) argued that the QA programs did not provide adequate tools for the
producers to develop plans to manage and monitor changes that were specific to
their own farms. Producers were not convinced that practices used to avoid residues
were integral to successful dairy production. To tailor assurance activities for
company specific characteristics will be a more severe challenge for smaller
companies.

Certification barriers
e High costs of certification

The costs for China’s agri-food exporting enterprises in complying with foreign food
safety regulations
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showed that the

total compliance
costs increased over time in China. Building renovation, technical innovation, and
testing equipment were major components of total compliance costs (Figure 2.7).

Figure 2.7 Average compliance costs to food safety regulations in China
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2.7 Evaluation framework

In this section the research question 2 “What is an evaluation framework to assess food
quality and safety performance of entire China’s dairy chain? ”will be answered.

Section 2.4, section 2.5, and section 2.6 have presented all the indicators of the
evaluation framework. Figure 2.8 shows an overview of indicators concerning both
managerial and technological aspects. The derived areas and indicators from main QA
concepts (Appendix 1) form the basis of the framework. QA standards (HACCP,
GlobalGAP, and BRC) provide more indicators in the dairy sector and in the specific milk
powder processing line. Additional indicators derived from the application of QA systems
in food industries complement and perfect the evaluation framework.

The evaluation framework contains 13 areas and 83 indicators, covering the entire dairy
supply chain toward both managerial and technological aspects (Figure 2.8). However, 83
indicators are far too much to conduct an in-depth investigation of food safety activities in
China’s dairy sector. Additionally, some of the managerial indicators focus more on how to
apply QA systems better rather than food quality and safety requirements. For example,
the indicator “availability of time” is used to examine the allocation of sufficient time for
implementing and maintaining one or more QA systems rather than ensure food safety
directly. Therefore, areas and indicators that are the most important to food quality and
safety are selected based on the following criteria:

(1) Areas and indicators that undertake the responsibility of melamine crisis. The raw milk
collection station was the crime site of melamine adulteration. And no single government
agency had clearly identified responsibility for controlling the numerous private raw milk
collection stations (Chen, 2009). Moreover, Sanlu Company (main crime company)
officials had known about the problem for months and possibly as far back as December
2007 without taking any corrective actions (Xiu and Klein, 2010).

(2) Areas and indicators that are core assurance activities from QA concepts. On a
management level decisions in controlling safety and quality along the food production
chain have to be made on the extent of sampling and the number of critical control points
(Luning et al., 2006).

(3) Areas and indicators that are CCPs of HACCP system. Schothorst and Kleiss (1994),
Arvanitoyannis and Mavropoulos (2000), and Vilar et al (2011) identified the CCPs in the
dairy industry and specific milk powder processing lines aiming at ensuring food quality
and safety.

(4) Areas and indicators that are “Major Must” control points in “Dairy Base” and
“Livestock Base” of GlobalGAP standard.

(5) Areas and indicators that are “Fundamental requirements” of BRC standard or crucial
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to an effective performance of food quality and safety.

(6) Areas and indicators that are barriers to the adoption of QA systems. The barriers are
key problems in China’s dairy sector exposed by the melamine crisis. E.g. dairy farmers
are not trained properly and no detailed national standards that cover specific aspects of
dairy chain (Xiu and Klein, 2010).

In accordance with the selection criteria, a total of 31 indicators covering 10 major areas

are chosen (Appendix 4):

e Decision-making on QA (3 indicators). “Identify critical points” and “Validation at
critical points and monitoring systems” are core assurance activities that affect food
safety performance. “Traceability” is a fundamental requirement of BRC standard.

e Quality behavior (2 indicators). “Training” and “Support schemes and supervision” are
two main barriers to the application of QA systems.

e Auditing and certification (3 indicators). “Sampling & laboratory testing” is a core
assurance activity that affect food safety performance. “Documentation/record” is a
barrier to ensure food safety transparent during the adoption of QA systems; it is also
a fundamental requirement of BRC standard. “Corrective action” is a fundamental
requirement of BRC standard; it also causes the melamine crisis because the
melamine adulteration had known for months by the company without taking any
corrective actions before the scandal (Wang, 2009; Xiu and Klein, 2010).

e Farming practices (2 indicators). “Identification system” is a Major Must control point
in the Livestock Base of GlobalGAP standard. “Animal health” is a Major Must control
pointin the Dairy Base of GlobalGAP standard.

e Collection stations (8). All the indicators from the stage of collection stations are
selected because this stage is the crime site of melamine adulteration and they are all
Major Must control points of GlobalGAP standard.

e Distribution (2 indicators). The purpose of BRC requirements on dispatch and
transport is to ensure the vehicles and containers used for transporting do not present
a risk to safety or quality of the products (Global Standard for Food Safety, 2011). So
the “Cleaning procedure” is especially important to eliminate risks of food safety.
“Inspection prior to/during transportation” is a CCP of HACCP system.

e Milk reception (4 indicators). All the indicators refer to milk reception are selected
because this step is a CCP of HACCP system.

e Transformation (5 indicators). All the indicators relate to pasteurization from
transformation stage are chosen based on HACCP system.

e Retalil practices (1 indicator). “Traceability” in the stage of wholesalers/retailers is
required by HACCP system.

e Final food preparation (1 indicator). “Expiration date” is a CCP of HACCP system for
milk powder.

Chapter 3 describes the methodology used in benchmarking food quality and safety
activities in China’s dairy chain according to the evaluation framework.
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FHg. 2.8

Managerial aspects on quality assurance

Overview of indicators along the dairy supply chain for QA (Based on Luning and and Marcelis, 2009)
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3. Methodology

After literature study in chapter 2, the first two steps of benchmarking model were carried
out — Depiction of Chinese dairy chain, target dairy product identification, and the
formulation of evaluation framework. The third step of benchmarking model is data
collection in order to validate food quality and safety activities performed in China’s dairy
chain. It is complemented with survey methodology that combines quantitative
(questionnaire) and qualitative (in-depth interview) methods.

Section 3.1 describes the target dairy industry in this survey. Section 3.2 develops the
guestionnaire with indicators selected from evaluation framework. Section 3.3 guides the
main topics of in-depth interview. Section 3.4 gives a description of the classified
respondents. And section 3.4 explains the survey procedure step by step.

3.1 Target dairy industry

This survey only covers the highly modern processors in China’s dairy sector, which have
the best chance to comply with EU standards and make the export of milk powder to the
EU possible.

An Industrial Policy for Dairy Industry was revised in 2009 by National Development and

Reform Commission. Chinese dairy industry was divided into 5 districts:

(1) Northeast and Inner Mongolia district, including Heilongjiang, Jilin, Liaoning and Inner
Mongolia (4 provinces). This district is the important base of raw milk source and dairy
production.

(2) North China district, including Hebei, Shanxi Shandong and Henan (4 provinces). This
district has good processing condition but relatively low capacity.

(3) Northwest district, including Tibet, Shaanxi, Gansu, Qinghai, Ningxia and Xinjiang (6
provinces). Milk cattle breeding skill is backward in this district.

(4) South China district, including Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi, Hubei, Hunan,
Guangdong, Guangxi, Hainan, Sichuan, Guizhou and Yunnan (13 provinces). Milk
outputin this district is very low.

(5) District that around modern cities, including Beijing, Tianjin, Shanghai and Chongqing.
This district has modern technology, high capacity, and big markets. It supports the
research of dairy processing technology to upgrade the industry and encourages
developing new dairy products.

The target dairy industry only refers to highly modern dairy industry in China. Based on
the above distribution, two districts can be considered as target dairy districts in this
survey: “Northeast & Inner Mongolia district” and “District around modern cities”. As the
main base of dairy processing and production region, “Northeast & Inner Mongolia district”
has seen rapid growth. Foreign technologies have been used extensively and advanced
processing plants have been constructed. While the “District that around modern cities”
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was the first district to develop dairy industry which had been influenced by the
consumption habits of foreigners in 1956, urban dairy enterprises had since developed
sophisticatedly. The developments of the other three districts have been restricted by the
undeveloped economies and the limitation of grassland.

Initially the practice of raising dairy cattle was to meet the demand for dairy products by
foreigners in the territory of China. Most of dairy cattle were directly transported from
Europe to China. The early urban dairy industry was concentrated in the large cities where
most foreigners inhabited (Chen et al., 2008). Urban dairy processing enterprises in cities
such as Beijing, Tianjin, and Shanghai have since developed sophisticated with high
quality and safety. Therefore, dairy chains in these cities were selected as target dairy
industries in the survey.

Since the mid-1980s, northeast agricultural regions gradually become the major source of
raw milk for dairy processors in China, especially those located in Inner Mongolia. The
total output of Northeast district jumped to 18 million tons in 2006, which is more than half
of the national total output (Chen et al., 2008). So, dairy chains in Hohhot (the capital city
of Inner Mongolia) from “Northeast & Inner Mongolia district” can be considered as
another target in this survey.

As a consequence, the survey covers 4 cities. Hohhot from “Northeast & Inner Mongolia
district”; Beijing, Tianjin and Shanghai from “District around modern cities”.

3.2 Questionnaire design

A questionnaire (Appendix 5) was developed for the research sub question 3: “To what
extent does China’s dairy chain comply with extracted food quality and safety indicators?”
Indicators in the questionnaire formulated a checklist with 4 level scales to benchmark the
food quality and safety performance of China’s dairy chain.

The indicators in the questionnaire followed the evaluation framework (section 2.7) with
respect to both managerial and technological aspects in quality assurance. A total of 31
indicators were developed in the questionnaire covering 10 major areas regarding food
quality and safety: (1) decision-making on QA (n=3 indicator); (2) quality behavior (n=2);
(3) auditing and certification (n=2); (4) farming practices (n=2); (5) collection stations (n=8);
(6) distribution (n=2); (7) milk reception (n=4); (8) transformation (n=5); (9) retail practices
(n=1); (10) final food preparation (n=1). These 10 areas covered every stage of entire
dairy chain (Figure 3.1).

The evaluation framework was based mainly on the techno-managerial approach
developed by Luning et al (2006). It is aimed to recognize both technological and
managerial aspects with respect to the assurance of food safety. This techno-managerial
approach was further applied to several studies to measure the food safety performance
in agri-food chain (Jacxsens et al., 2010) and milk processing plants (Sampers et al.,
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2012). In those studies, the validation of indicators for the core control activities
(technology-dependent and managerial activities) was scored by four different levels,
which represented not applied (score 0), low (score 1), medium (score 2), and high food
safety output (score 3). These four different levels as well as the data processing method
were also applied in this research.

Fig. 31 Areas in the questionnaire regarding food quality and safety
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Five different levels have been described for each indicator. Score 0 (no indication of food
safety activity) referring to absent, not present, not conducted. Score 1 (low level of
validation) is associated with activities that based on own experience, not standardized,
unstable, problem driven, scarcely reported, no independent positions, and regularly
problems. Score 2 (medium level of validation) is referring to activities that use of (sector,
governmental) guidelines, based on expert knowledge, standardized, regular reporting,
and restricted problems. Score 3 (high level of validation) is referring to activities that use
specific information/criteria, scientific knowledge, systematic activities, independent
positions and have no safety problems. A score 4 (Don’t know) means the validation of
specific food safety activity is not known by the respondent. Based on the scores for the
individual indicators, an overall score and assigned score can be defined to give an
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overall judgment of the food quality and safety performance of the current China’s dairy
sector (Sampers et al., 2012; Jacxsens et al., 2010). Open-ended questions that asked
about concerns related to challenges and possible solutions of dealing with these
challenges were included in the questionnaire. Extra space was provided at the end of the
guestionnaire for additional comments.

The questionnaire was developed in English and sent out with Chinese translation and
explanation. The cover page of the questionnaire included a survey explanation and a
short guidance for questionnaire fulfillment.

3.3 Interview design

In-depth interviews were developed due to the sensitivity and complexity of the research
sub question 4 “What are the key challenges to upgrade the quality and safety of China’s
dairy chain?” and 5 “What policies or strategies are developed to improve the quality and
safety of China’s dairy chain?” The interview guide covered the following topics:

e The key challenges to upgrade food quality and safety of China’s dairy chain
e The policies or strategies can be developed to improve food quality and safety of
China’s dairy chain

The interview started with the question why the respondents give low scores to specific
indicators, and the possible solutions for each lower scored indicator to improve food
quality and safety performance.

Then the interview continued with the fact that the EU banned Chinese milk products
since 2002:

The import in the EU of milk products from China has been prohibited under EU
legislation since January 2002, saying that the Chinese residue pesticide system
did not reach standards set down by the EU, to what degree do you think the
residue pesticide system has been improved?

Next, the suggestion of change strategies and main barriers (costs, sufficient time, and
tailor EU assurance activities for specific characteristics of China’s dairy chain) that affect
the adoption of QA systems were discussed.

Do you think the application of QA systems in China will cause resistance to
change? Which change strategy is more suitable to China’s dairy industry,
force-coercion with rewards and punishments, rational persuasion depends to
expert power or shared power with high level of employee involvement?

Are the cost and sufficient time involved in implementing and continually
maintaining QA system and tailor EU assurance activities for specific
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characteristics of China’s dairy chain barriers?
The interview ended with a question on whether the interviewee has something to add.
Do you have something to add in this interview?

All the interviewees refused the sound recording. The interview content was later fully
translated into English.

3.4 Respondents

The respondents can be divided into the following five groups: (1) researchers from
university and research institute; (2) staff members of government; (3) staff members of
certification agency; (4) members of dairy association; (5) staff members/workers in highly
modern dairy company.

e Experts who carry out dairy research in universities and institutes can give an insight
view into quality and safety of milk powder production. Especially after the melamine
crisis, many researchers are committed to improve food quality and safety in China’s
dairy chain.

e Staff members from authorities, particularly from the MOA (Ministry of Agriculture)
and the AQSIQ (Administration of Quality Supervision, Inspection and Quarantine)
which administer production and official control respectively, can give an overview of
present status of China’s dairy industry based on their supervision. Statements could
be made on how to implement the duty of improving food quality and safety in China’s
dairy sector.

e Staff members from certification agency might have a good understanding of the
degree to which milk powder production in China complies with QA systems (HACCP
system, GlobalGAP, and BRC standards). They can also point out the weak points of
China’s dairy chain on the basis of their investigation.

e Members of dairy association can give insightful views on different stages of China’s
dairy chain with respect to food quality and safety and propose practical policies for
the improvement.

e Staff members or workers from highly modern dairy companies can provide specific
information about how the raw milk and milk powder production was operated
according to food quality and safety requirements in dairy farms and the processing
lines.

The contact information has been acquired through certain channels. For example, the
websites of authorities, certification agencies, and associations provide telephone
numbers, and some food science journals leave e-mail address of the authors. Other
ways like the professor/students who work/study in a university in the dairy field
introduced more experts. The respondents have been invited over phone or e-mail to
participate in the research. The purpose of the survey and the expectation from the
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respondents were explained. Contact details of respondents who were willing to
participate further were collected for a detailed investigation.

Altogether 50 respondents accepted the invitation to participate in this investigation
through e-mail or telephone.

(1) Researchers from university or research institute (n=23)

e Universities: 21 experts in dairy sector were from universities. The chosen
universities were not confined to the 4 target cities.

e Institute of Animal Science: 2 respondents.

(2) Staff members of government (n=6)

e MOA (Ministry of Agriculture) — Milk and Dairy Product Inspection Center (Beijing):
the deputy director was visited as the only interviewee from MOA.

e Tianjin Bureau Quality and Technical Supervision (Tianjin): 5 inspectors who were
responsible to inspect quality and safety of dairy products.

(3) Staff members of certification agency (n=0)

Three certification agencies were contacted, but the questionnaire seems to be too

specific for them. Since their business are laboratory testing and mostly on fruits and

vegetables, they know less about dairy and milk production. They have no case about

GlobalGAP or BRC certification for dairy products. No respondent was participated from

this group.

(4) Members of dairy association (n=5)

e Dairy Association of China: 3 respondents.

e China Dairy Industry Association: 1 respondent.

e Shanghai Dairy Association: 1 respondent.

(5) Workers in highly modern dairy company (n=16)

The top four dairy companies based on the sales report in 2009 are Mengniu Group

(Hohhot), Yili Group (Hohhot), Bright Dairy (Shanghai) and Sanyuan Group (Beijing)

(http://Amww.yz006.com/news/201011/25528_12.html). Their distributing of manufactories

and capabilities are shown in Appendix 5. The respondents in this group are inspectors

and quality controllers from these four dairy companies.

e Mengniu Group (n=4): Mengniu Group has become the leading dairy product
manufacturer and the top seller of milk in China.

e Yili Group (n=6): Mengniu’s main competitor in China. Yili Group is appointed as the
only dairy products provider of Beijing Olympic Games and Expo 2010 Shanghai.

e Bright Dairy (n=3): China’s third-largest dairy producer with pioneering creativity in
the industry.

e Sanyuan Group (n=3): Sanyuan Group is the only listed dairy producer that has
avoided being associated with China’s milk contamination scandal in 2008, taking the
opportunity to become one of the top brands.
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3.5 Survey procedures

The survey was conducted in 8 steps. In a flowchart (Figure 3.2) it’'s easy to see how to
gather data and make a sound investigation.

FHg. 3.2 Survey procedures

1. Questionnaire design

\

2. Contact respondents

Pre-testquestionnaire

3. Pre-testsample E-mail questionnaire
4. Pre-analysis _ . _ n
v On-site questionnaire

5. Questionnaire modification

\

On-site questionnaire

6. Data collection

+ — Travel to China

\

In-depth interview

7. Data analysis

i

. Additional interview

In-depth interview

Step 1:

Step 2:

Step 3:

Step 4:

A total number of 31 indicators covering entire dairy chain were developed in the
questionnaire to evaluate the validation of food quality and safety activities in
China’s dairy chain.

The respondents were invited in advance over phone or e-mail to make sure they
can participate in this research.

A questionnaire pretest was conducted. Three selected experts from universities
were asked to send back the finished questionnaire with their comments by
e-mail.

2 out of 3 pre-test questionnaires have been received. According to the feedback,
some requirements from the questionnaire were not in conformity with Chinese
practice or local condition. For example, indicator B 3.1 stated that “Prior to raw
milk transportation the driver monitors the temperature and acidity of milk”, while
the fact is that usually the inspectors in charge of quality control in China and not
the drivers. So the questionnaire was in need of revision.

Received pre-test questionnaires were analyzed to see whether the questionnaire
was able to reflect food quality and safety performance of China’s dairy chain.
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Step 5: To ensure the description of indicators in the questionnaire is transparent,
accurate, and conformable to local condition, the questionnaire was revised
(Appendix 4) to clarify the precise meaning of terms and regulate the translation of
technical information. The final version of questionnaire was distributed to the
respondents who were supposed to complete the questionnaire by e-mail.

Step 6: The primary data was gathered by consulting experts. A small scale questionnaire

and individual interviews were carried out.

e For most of the researchers from university and institute, the questionnaire was
distributed by e-mail. Some of them were selected to have a face-to-face interview
based on their responses to the questionnaire. For the researchers who were also
invited to further involvement in the in-depth interview, on-site questionnaire and
interview were conducted at the same time.

e For the staff members/workers from highly modern dairy company, on-site
guestionnaire was carried out because of the necessary personal instruction.

e For the respondents from government and dairy association, an on-site questionnaire
was conducted in parallel with in-depth interview considering the low response with
e-mail contact.

Step 7: Based on the scores for individual indicators from received questionnaires, an
overall score and assigned score can be defined to assess food quality and safety
activities in China’s dairy chain. The derived challenges and policies to upgrade
food quality and safety of China’s dairy chain were reported according to the
interviews.

Step 8: For the questions needed to be discussed with experts again, additional interviews
could take place.

The next chapter discusses the extent to which China’s dairy chain compliance with the
assessed indicators and accompanied by potential challenges and solutions.
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4. Results

This chapter is organized as follows. Section 4.1 describes the pre-test analysis which
was mentioned before in chapter 3. Section 4.2 generally introduces how the survey was
carried out (by on-site visit or by e-mail). Section 4.3 traces out the degree of the
validation of food quality and safety activities in China’s dairy sector according to the
survey feedbacks. Section 4.4 then moves to the possible solutions to upgrade China’s
dairy chain according to the interviews. Section 4.5 elaborates the mutual relations
between the survey and interviews. Section 4.3 and section 4.4 provide the answers to
sub research question 3, 4, and 5. Namely, “To what extent does China’s dairy chain
comply with extracted food quality and safety indicators?”, “What are the key challenges
to upgrade the quality and safety of China’s dairy chain?”, and “What policies or strategies
are developed to improve the quality and safety of China’s dairy chain?”

4.1 Pre-analysis of questionnaire

Both two pre-test respondents scored 3 for most of the 31 indicators in the questionnaire.
This means most of the food safety activities are validated in high level. No O score was
given, which means all the food safety activities were performed in China’s highly modern
dairy industry.

For managerial aspects on quality assurance (8 indicators), score 2 (medium level of
validation) was found in 3 indicators, hamely “Identify critical control points”, “Traceability”,
and “Documentation & record’; the low score 1 (low level of validation) was found in
indicator “Supervision and support schemes”. Above all, half of these managerial activities

were not performed well according to the pre-test respondents.

For technological aspects on quality assurance (23 indicators), 5 indicators were scored 2:
“Identification system”, “Animal health”, “Parlor condition”, “Quality control prior to/during
transportation” and “Expiration date”. These lower scored indicators revealed that the
medium level of validation occurred in the stages of farmers, milk collection stations,

distribution, and consumers of the dairy chain.

The aim of the pre-test analysis is to see whether the questionnaire can be able to reflect
week points of food quality and safety activities in the dairy chain. Based on the scores for
specific managerial and technological indicators, this questionnaire can give an overall
judgment of the validation of food quality and safety activities. Managerial problems exist
and need to be solved in China’s dairy sector. Possibilities are revealed to improve food
quality and safety in the stages of farmers, milk collection stations, distribution and
consumers.
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4.2 Datacollection

As stated in previous chapter, the target industry of this investigation was highly modern
dairy industry in China. Four involved cities were Hohhot, Beijing, Tianjin and Shanghai.
The geographical position of these four cities is marked in Figure 4.1. The schedule for
data collection is shown in Table 4.1.

The questionnaire covers four cities:
Hohhot from “Northeast & Inner
Mongolia district”; Beijing, Tianjin
and Shanghai from “District around
modern cities”. The researcher
traveled to these four cities for

on-site questionnaire and in-depth

interviews.
Figure 4.1 Locations of survey
Table 4.1 Schedule for data collection
Time City Respondent Activity

. . L *On-site questionnaire
25/11/2011 Beijing China Dairy Industry Association . )
*In-depth interview

28/11/2011 Hohhot Inner Mongolia Agricultural University *In-depth interview
29/11/2011 Hohhot Mengniu Group *On-site questionnaire
*On-site questionnaire
30/11/2011 Hohhot Yili Group *In-depth interview
*Plant tour
1/12/2011 Beijing Sanyuan Group *On-site questionnaire
5/12/2011 Tianjin Tianjin Bureau Quality and Technical Supervision | *E-mail questionnaire
7/12/2011 Shanghai | Bright Dairy *On-site questionnaire
8/12/2011 Shanghai | Shanghai DairyAssociation *In-depth interview

12/12/2011 Beijing MOA — Milk and Dairy Product Inspection Center | <In-depth interview
*China National Milk Quality Center

15/11/2011 - 10/1/2012 ) » *E-mail questionnaire
*Universities

50 respondents were selected and contacted in advance to ensure their participation in
the survey. In total 34 respondents really responded to the survey. The reason that
respondents were unwilling to be involved was due to the delicate subject — Food safety of
milk powder. For example, what they said was once exposed by news media that evoked
mistrust of the public or they were not allowed to reveal the information related to specific
dairy enterprise. Table 4.2 shows the detailed contributions of these 34 respondents.
Totally 33 questionnaires were received and 66% of the questionnaire response rate.
Respondent from “MOA — Milk and Dairy Product Inspection Center” only accepted
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in-depth interview without filling in the questionnaire. The 33 respondents who completed
the questionnaires came from four subgroups. The response rate of each subgroup and
the proportion of each subgroup in the total received questionnaires are illustrated in Table

4.3.
Table 4.2 Detailed contributions of 34 respondents responded to the survey
University Dairy company
Activity/Group . Government Association
/Institute Yili Mengniu | Bright Sanyuan
E-mail questionnaire 9 5 - - 3 2 2
On-site questionnaire - - - 4 1 1 1
On-site questionnaire ) ) 1 ) ) ) )
+ In-depth interview
Pre-test questionnaire 1 ) 1 ) ) ) )
+ In-depth interview
In-depth interview - 1 - - - - -
Total (34) 10 6 2 16
Table 4.3 Characterization of the 33 respondents responded to the questionnaire
Number of Response
Respondent type respondents rate (%) Ratio (%)
Researchers from universitylresearch institute 10 43 30
Staff members ofgovernment 5 83 15
Members of dairy association 2 40 6
Workers in highly modern dairy company 16 100 49

4.3 Survey

In this section, the sub research question 3 “To what extent does China’s dairy chain
comply with extracted food quality and safety indicators?” will be answered by the levels
of validation on indicators. The indicators with low level of validation will be used to
answer the sub research question 4 “What are the key challenges to upgrade the quality
and safety of China’s dairy chain?”

In total 33 questionnaires were collected in target dairy sector from four subgroups. An
overall picture of the validation of the food quality and safety activities in China’s highly
modern dairy industry is illustrated in Table 4.4 and Table 4.5. The frequency of the scores
was given to perceive different levels of validation between indicators and to have an
insightin possibilities to improve food quality and safety.

First, there was no respondent who marked a score 0O (No indication of activity), this
means all food safety indicators are presented and conducted along the dairy chain.
Second, relatively few respondents chose score 1 (Low level of validation). The validation
on managerial aspects was clearly worse than the validation on technological aspects
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because the score 1 frequency was much higher in managerial aspects. Third, score 2
(Medium level of validation) was typically associated with certain indicators: “Traceability

” o« ” o« ” o«

(decision-making)”, “Training”, “Supervision and support schemes”, “Corrective actions”,
and “Documentation & record” from managerial aspects; “Identification system”, “Animal
health”, “Parlor condition”, “Quality control prior to/during transportation”, “Cleaning
procedure”, and “Traceability (retail practices)” from technological aspects. Fourth, the
majority of respondents gave score 3 (High level of validation) for each indicator, which
represents specific information, scientific knowledge, systematic activities and having no
safety problems. In particular, there was a number of incomplete information (score 4),
this was because not all the respondents have a complete and adequate overview of

various indicator impacts on food safety along the entire dairy chain.

The melamine scandal exposed serious food safety problems in China’s dairy sector.
However, according to the questionnaire, most respondents gave score 3 which means no
safety problems existed. Based on the author’s investigation, the fact of this matter should
be assigned to uneven development in the front stages of the dairy chain, which affects
the quality and safety of milk powder directly.

In order to ensure quality and safety of milk supplies, some large modern dairy processing
enterprises (such as Mengniu, Yili, Bright and Sanyuan involved in this research) invest
and construct their own pastoral parks near the processing plants. The characters of the
pastoral park are that: (1) the milk processing enterprises construct the pastoral park
directly and make investments in constructions and facilities; (2) the genetics of the dairy
cows are good; (3) all the farm operations are accomplished by technical personnel
trained by the enterprises; (4) most raw milk from pastoral parks are used to produce
organic dairy products. Therefore, under the food safety management techniques, large
modern dairy enterprises with their own pastoral parks are able to ensure the food quality
and safety of raw milk. Considering the enterprises involved in the questionnaire were Top
4 dairy enterprises in China, the performance of pastoral park may account for the
majority of high score 3.

However, it is important to note that the amount of raw milk from enterprises’ own pastoral
parks might only accomplish one-third of their manufacturing capability (according to the
interview with the expert from Shanghai Dairy Association). In most cases, private
individuals who construct milk collection stations sell the raw milk to processing
enterprises to meet the productive capacity and production requirements. The milk
collection stations collect raw milk from the members of the collective farms, who are
smallholders with low technical assistance on food quality and safety. This fact contributes
to the lower scores (score 1 and score 2) in the questionnaire.

Wei Geng | MSc. Thesis 52



Frequency of individual scores for managerial aspects on quality
assurance (Score 0, 1, 2, and 3 represent no, low, medium, and high level;
score 4 represent incomplete information)

) ) Frequency
Managerial aspects Indicators

0 1 2 3 4

Identify critical control points 0 1 4 22 6

Decision-making Validation 0 0 5 24 4

Traceability 0 2 11 12 8

) ) Training 0 2 13 17 1
Quality behavior —

Supenvision and supportschemes 0 4 11 15 3

Sampling & laboratorytesting 0 0 3 30 0

Auditing and certification | Corrective actions 0 3 12 16 2

Documentation & record 0 2 13 13 5

Frequency of individual scores for technological aspects on quality
assurance (Score 0, 1, 2, and 3 represent no, low, medium, and high level;

score 4 represent incomplete information)

. . Frequency
Technological aspects | Indicators
0 1 2 3 4
] ] Identification system 0 1 11 16 5
Farming practices
Animal health 0 1 11 14 7
Regularlymilking 0 0 1 27 5
Withdrawal period 0 0 6 18 9
Worker hygiene 0 0 8 21 4
Milking 0 0 2 24 7
Collection stations
Chemicals 0 1 4 20 8
Parlor condition 0 0 15 13 5
Clean potable water 0 0 6 19 8
Milking/cooling equipmenthygiene 0 0 20 6
S Quality control prior to/during transportation 0 2 10 17 4
Distribution -
Cleaning procedure 0 1 10 19 3
Inspection 0 0 1 30 2
i ) Hygiene condition 0 0 6 23 4
Milk reception
Filtration 0 1 3 25 4
Storage 0 0 4 27 2
Heating time & temperature 0 0 5 21 7
Cooling pasteurized milk 0 1 1 19 12
Transformation Pasteurization equipmentdesign 0 0 1 26 6
Equipmentcleaning 0 0 3 25 5
Factory layout 0 0 0 25 8
Retail practices Traceability 0 1 10 14 8
Final food preparation Expiration date 0 1 6 23 3
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For detailed analysis, the distribution of scores from four subgroups is summarized in
Figure 4.2, Figure 4.4, Figure 4.5 and Figure 4.6. These figures have been illustrated
through specific indicators that the subgroups are responsible for, the situation of current
dairy sector in China was revealed accordingly.

Subgroup 1: researchers from university/research institute

Frequency of subgroup scores

Fg. 4.2 “Researchers from university/research institute” (10 respondents)
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In total 10 researchers from universities/research institute filled in the questionnaire. More
uncompleted answers were shown in blue in the above bar chart from indicator B1.2 to
B3.2, where represented the pre-farm gate of the dairy chain. Although some of these
researchers had positions in local dairy companies as consultants, they had more
experience on management and laboratory testing within the companies rather than dairy
farming.

This subgroup expressed their concerns on managerial aspects of food safety activities
(score 1 in red): Traceability (A1.3), Training (A2.1), Supervision and support schemes
(A2.2), and Documentation & record (A3.3). The respondents were not satisfied by the
government’s performance, especially the governance on traceability system and training.

With regard to high scored indicators, 9 out of 10 respondents gave score 3 on Inspection
(B4.1), Pasteurization equipment design (B5.3), and Factory layout (B5.5). High level of
validation on inspection reflected the situation that the inspection of raw milk had been
strengthened at the reception of dairy companies after the melamine crisis. This was also
confirmed by the words of researcher from Inna Mongolia Agricultural University during
the in-depth interview. All the indicators from dairy processor (B4.1-B5.5) were scored
high, especially “Pasteurization equipment design (B5.3)” and “Factory layout (B5.5)".
This is due to the large quantities of capital funds and the support of local policies, which
allows dairy processing enterprises to invest in modern equipment and technologies,
introduce managerial methods in their daily operations and improve food quality and
safety activities. David Oliver (2008) put a premium on Mengniu UHT factory, and said that
it is more advanced than any other factories in New Zealand. The well-kept plant and
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standardized operations can be proven by the author’s investigation during the plant tour
(Figure 4.3).

Figure 4.3 Infrastructure of
highly modern dairy processor.

Four pictures were taken on a
Plant tour in Yili Group, named
Milking, Storage, Inspection,
and Cleaning respectively.
November 30, 2011.

Subgroup 2: staff members of government
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Only five valid questionnaires were received from the government. All came from Tianjin
Bureau Quality and Technical Supervision. The data frequency from this subgroup gave a
view of the actual dairy industry in Tianjin city. It was obvious in this figure that all the five
respondents gave score 3 on Supervision and support schemes (A3.1), which means they
all thought that the supervision on food quality and safety activities and the support
schemes that the government has been performing are already in effect. However, this
subgroup contained most uncompleted answers (score 4 in blue). This showed that the
respondents were not clear about the validation of specific food safety activities along the
entire dairy chain. This figure might give indirect evidence to the absence of national raw
milk/dairy processing standards. Both “National Food Safety Standard (2010) — Raw Milk”
and “National Food Safety Standard (2010) — Milk Powder” are referring to end-product
standards.

Wei Geng | MSc. Thesis 55



Subgroup 3: members of dairy association

- Frequency of subgroup scores
2 fo “Members of dairy association” (2 respondents)

m SCORE 0
1 | = SCORE 1
rr SCORE 2
0 u SCORE 3
WAV A2 N Y o 0 0> N WA N S 0 N N = INCONPLETE

PR R o e e i G S S I e e

Two respondents from dairy association have noted that they only focused on the
one-third of dairy industries with raw milk supply from their own pastoral park. In their
opinion, the food safety activities in highly modern industry were performed in advanced
level and rarely had food safety problems. However, both of them gave moderate score on
Documentation & record (A3.3), Animal health (B1.2), and Quality control prior to/during
transportation (B3.1). This might reasonably indicate that falsification of documents is
existed in dairy enterprises. The treatments of animal health on farm stage are needed to
improve even in dairy companies’ own pastoral park. Additionally, transportation of raw
milk is a weak point along the dairy chain concerning food quality and safety control.

Subgroup 4: workers from highly modern dairy companies

= A Frequency of subgroup scores
S “Workers from highly modern dairy company” (16 respondents)
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Almost half of the received questionnaires came from workers of dairy companies. All
indicators were scored relatively high. This might because the questionnaire was
conducted in Top 4 dairy processing enterprises in China. Nevertheless, the problems
(Indicator A1.3, A2.1, A2.2, A3.3, B1.2, and B3.1) reflected by the other subgroups were
confirmed in this figure by giving medium score (score 2 in green). Apart from this, two
more problems were revealed from this figure: Corrective actions (A3.2) and Parlor
conditions (B2.6). The workers reported these two problems from their own experience
with rejection of proposals and withess of unclean parlor.
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It is worthwhile to note that all the respondents gave score 3 to Inspection (B4.1), and 15
out of 16 respondents gave score 3 to Sampling & testing (A3.1) in this subgroup. This
proves that the government and dairy enterprises had made radical improvements to the
inspection of raw milk after the melamine crisis.

After analyzing the overall picture of the validation of food quality and safety indicators,
assigned scores were given. These assigned scores are used to perceive different levels
of assessed indicators and to figure out weak points in the dairy chain regarding food
quality and safety. Data processing has been performed by using Microsoft Office Excel.
According to Sampers et al (2012), for a first and overall impression, overall scores were
calculated based on taking all scores of the indicators. The mean scores were overall
scores divided by the total number of respective respondents. These mean scores were
further transformed into assigned scores following the rules showed in Table 4.6.

Rules of assigned score (Food quality and safety

Table 4.6
performance 1—3: basic to advanced level)
Mean score Assigned score Level
0-0.2 0 Not present

03-1.2 1 Basic

13-17 12 Lower than moderate

18-22 2 Moderate

23-27 2.3 Higher than moderate

28-3.0 3 Advanced

Source: Sampers etal., 2012

An overall picture of the validation of food quality and safety activities in China’s dairy
chain is illustrated in Table 4.7 and Table 4.8. The 31 indicators were all scored from
assigned score 2_3 (39%) to assigned score 3 (61%). Specificity, 5 out of 8 indicators
from managerial aspects and 7 out of 23 indicators from technological aspects were
performed higher than moderate (assignhed score 2_3) but not advanced in food quality
and safety.

To answer the sub research question 3, the extent to which China’s dairy chain comply
with extracted food quality and safety indicators can be summarized as follows: 60
percent of assessed QA activities from the questionnaire were performed in advanced
level and the other 40 percent of assessed QA activities were performed in higher than
moderate level.
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_ Assigned scores for managerial indicators

. . Overall Mean Assigned
Managerial aspects Indicators
score score score

Identify critical control points 75 2.8 3

Decision-making Validation 82 2.8 3
Traceability 60 2.4 2.3
) ) Training 79 25 23

Quality behavior —

Supervision and supportschemes 71 2.4 2.3

Sampling & laboratorytesting 96 29 3
Auditing and certification | Corrective actions 75 2.4 2.3
Documentation & record 67 24 2.3

_ Assigned scores for technological indicators

Technological ) Overall Mean Assigned
Indicators
aspects score score score
. ) Identification system 71 25 2_3
Farming practices
Animal health 65 25 23
Regularlymilking 83 3 3
Withdrawal period 66 2.8 3
Worker hygiene 79 2.7 2.3
) ) Milking 76 29
Collection stations
Chemicals 69 2.8
Parlor condition 69 25 23
Clean potable water 69 2.8 3
Milking/cooling equipmenthygiene 74 2.7 2.3
o Quality control prior to/during transportation 73 25 23
Distribution
Cleaning procedure 78 2.6 23
Inspection 92 3 3
Hygiene condition 81 2.8 3
Milk reception
Filtration 82 2.8 3
Storage 89 29 3
Heating time & temperature 73 2.8 3
Cooling pasteurized milk 90 29 3
Transformation Pasteurization equipmentdesign 80 3 3
Equipmentcleaning 81 29 3
Factory layout 75 3 3
Retail practices Traceability 63 25 23
Final food preparation | Expiration date 82 2.7 2.3
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Indicators with assigned score 2_3 represent lower level of validation of food quality and
safety activities. These indicators could be considered as challenges to the upgrade of
China’s dairy chain. As an answer to sub research question 4, the key challenges to
upgrade the quality and safety of China’s dairy chain are summarized in Table 4.9.

Table 4.9 Possible challenges to the improvement of China’s dairy chain
Problem aspect Areal/chain stage Description
Decision-making Traceability
Training

) Quality behavior —
Managerial aspects Supervision and supportschemes

B o Corrective actions
Auditing and certification :
Documentation & record

Identification system
Farmers

Animal health
Worker hygiene
Milk collection stations Parlor condition
Technological aspects Milking/cooling equipmenthygiene
Distribution Quality control prior to/during transportation
Cleaning procedure
Wholesalers/retailers Traceability
Consumers Expiration date

The potential problems and corresponding solutions for each indicator with assigned
score 2_3 were consulted with experts during the in-depth interview.

4.4 In-depth interview

In this section, the analysis of in-depth interview will answer the sub research question 5:
“What policies or strategies are developed to improve the quality and safety of China’s
dairy chain?”

The qualitative study which is supported by 6 interviews provided the causes of
challenges and corresponding solutions. After the melamine scandal, a great mistrust of
dairy products, especially milk powder, by domestic consumers made food safety a very
sensitive topic. Under this situation, all the interviewees refused the sound recording. Two
of them accepted interviews anonymously. The background of interviewees is shown in
Table 4.10. The interview records are translated into English in Appendix 7. Main content
of the interviews is summed up and brief analyzed in Appendix 8.
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Interviewee background

Time City Work background Interviewee Number of people
25/11/2011 Beijing China Dairy Industry Association Member 1(A)
28/11/2011 Hohhot Inner Mongolia Agricultural University Researcher 1(B)
30/11/2011 Hohhot Yili Group Inspector/quality controller 2 (C/D)
8/12/2011 Shanghai | Shanghai Dairy Association Member 1(B
12/12/2011 Beijing MOA — Milk and Dairy Product Inspection Center | Deputy director 1P

Figure 4.7 depicts the variety of sources that derive the indicators in the dairy chain. The
indicators with underlines in yellow are the challenges have yet to be addressed. The
reasons for the challenges were given during the in-depth interviews. In the rest of this
section, the causes of these challenges are individually analyzed according to different
indicator sources.

Source of derived indicators and challenges need to be addressed
(The indicators with yellow underlines are considered as the challenges)
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Figure 4.8 shows the challenges source from barriers to application of QA systems.
“Supervision and support schemes” and “Training” are two major barriers to the
implementation of QA systems based on the literature study. According to the
questionnaire, China’s highly modern dairy industry faced the same hurdles as well. For
the assurance activity “supervision and support’, the responsibilities from different
departments of government were overlapped, which failed the requirement of effective
supervision in EU. Also, there were no specific dairy processing standards to provide
formal framework of quality management.

Interviewee A (respondent from Inner Mongolia Agricultural University, who had
experience on investigation of dairy farming): -:-the responsibilities from
different government departments were not clear, and in the end, nobody in the
authority was available to take specific responsibility especially for the
numerous private milk collection stations.

The comparison between food safety activities in China's highly modemn dairy industry and EU requirements

Fig. 4.8 {Source of indicator: Barriers to application of QA systems)
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Uneducated dairy farmers were associated with the challenge of “Training”. Even though
the government undertook training of dairy farmers regularly, small farmers still had no
consciousness to take care of food safety problems. Besides, there was no profit
motivation for small farmers to take extra costs on food safety operations.

Interviewee A: ---the farmers may not totally understand what they learned.
Also, maybe the training cannot meet the real needs of the farmers. From my
experience, they care more about animal health than food safety behavior.
Interviewee B (respondent from China Dairy Industry Association): ---the quality
of dairy farmers is a big problem, they are poor and have no education
background, they do not necessarily operate according to the training.
Interviewee C (Quality controller from Yili Group, who was in charge of dairy
farming and raw milk quality): ---There’s no profit motivation for dairy farmers.

Figure 4.9 gives the reasons that China’s highly modern dairy sector failed to meet certain
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GlobalGAP requirements. The problems were happened in farmer and milk collection
station stages. In farmer stage, “Identification system” performed well in dairy companies’
own pastoral park. However, in private farms, there was no ID tag because the farmers
usually recognized their cows visually.

Interviewee C: -:--for some small farms, there was no ID tag because the
farmers can recognize their cows visually, or they can paint a sign with color on
the tail of the cow.

The comparizon between food safety performance in China's highly modern dairy industry and EU requirements
Fig. 4.9 (Source of indicator: GlobalGAP)
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For the challenge of “Animal health”, all farms could always reach veterinaries for free and
necessary preventative treatments were performed. But there was no structured
veterinary health plan (VHP). In milk collection station stage, “Worker hygiene” was not on
assurance even in dairy companies’ own pastoral park. Sometimes milkers did not wear
working clothes or wash arms and hands because they used milking equipment without
touching cows’ udder directly (according to the interview with quality controller of Yili
Group). The indicator “Parlor condition” didn’t perform in advanced level because
sometimes the cow droppings were not removed immediately (according to the interview
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with inspector of Yili Group). The demand for “Milking/cooling equipment hygiene” was not
satisfied because sometimes less concentration of detergent was used to reduce washing
times during cleaning procedure (according to the interview with quality controller of Yili
Group).

The comparison between food safety performance in China's highly modern dairy industry and EU requirements

Fig. 440 (Source of indicator. BRC, HACCP system based)
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Figure 4.10 pictures how China’s highly modern dairy sector failed to comply with the
requirements sourced from BRC (HACCP system based) and HACCP norms. For HACCP
system, the uncontrolled critical control points were set in distribution, retailer/wholesaler,
and consumer stages. During distribution, “Cleaning procedure” performed bad in winter.
The washing water was easy to be frozen in the truck in winter and became difficult to deal
with (according to the interview with quality controller of Yili Group). “Traceability system”
in retailer/wholesaler stage was poor, big retailers in modern cities took the initiative in
trying to realize sound traceability system. In consumer stage, occasionally consumers
bought expired products before “Expiration date”. The expert from Shanghai Dairy
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Association made a clear explanation of this point. The flavor, state, and bacteria content
were changed before the expiration date. One reason could be the poor raw milk quality.
Bacteria count 2,000,000/ml (100,000/ml in Europe) required in the “National Food Safety
Standard — Raw Milk” cannot guarantee good raw milk quality. Because of the low
requirement, even though the modern enterprises had the ability to produce higher quality
of raw milk, they were not willing to strive for that because of higher cost. The other reason
goes into ultra-high-temperature processing, which is the main sterilization method in
China rather than pasteurization. The extreme heat temperature causes significant losses
in protein.

Other challenges sourced from BRC rules (exclude HACCP norms) were presented in
managerial aspects and distribution stage in the dairy chain. For managerial aspects on
quality assurance, “Traceability” was a challenge not only in the retailer stage, in most
cases of the entire dairy chain, the purchasing of materials from suppliers was only
recorded by hand. For example, the registration of raw milk batches which required
samples to individual cows was performed by written record (according to the interview
with quality controller of Yili Group). Traceability system came into use by a small number
of enterprises in modern cities. On July 5 2011, Meien Dairy Company in Shaanxi took the
initiative in implementing traceability system in China with the support from Shaanxi
Bureau of Quality and Technical Supervision. Hopefully the success of Meien Dairy
Company will accelerate the promotion of traceability system throughout the country
(Fineboon, 2011). “Corrective actions” was not of assurance because of the neglects or
slow reaction to reported problems by managers of dairy companies.

Interviewee D (Inspector from Yili Group): ---sometimes we report problems to
the managers but receive no reply or very late reaction.

The “Documentation and record” was easily falsified by workers who took the
responsibility to record. Also, the documents were not available on-line for all staff. Only
the people who were authorized had the right to reach them.

Interviewee B: --- documentation and records could be easily falsified.
Electronic record will improve this situation to some degree.

Interviewee D: ---workers take the responsibility to record per hour, if they miss
out one data, it is possible to falsify because usually the fluctuating range of
data is stable. Punishment is necessary in this matter.

For distribution stage, “Quality control prior to/during transportation” cannot be guaranteed.
Because in private milk collection stations, the raw milk transportation was usually
outsourced to uneducated truck driver. The driver cannot ensure the monitor of
temperature and acidity of raw milk. The regular inspection was conducted by dairy
processors when the raw milk was sent to the milk reception (according to the interview
with quality controller of Yili Group).
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After identifying the causes of challenges, the interviewees were asked to propose
solutions to upgrade the validation of food safety activities in China’s dairy chain. Table
4.11 summarizes the causes of challenges and the accompanying solutions.

Table 4.11

Challenges

Traceability

Supervision and supportschemes

Corrective actions

Documentation & record

Expiration date

Animal health

Worker hygiene

(Milk collection station)

Parlor condition

(Milk collection station)
Milking/cooling equipmenthygiene
(Milk collection station)

Cleaning procedure (Distribution)
Training (Farmer)

Identification system (Farmer)

Quality control prior to/during

transportation (Distribution)

e Traceability

Solutions to upgrade the validation of food safety activities

Causes
*A small number of enterprises in
modern cities came into use

traceability system

*Overlapping of responsibilities
*No specific dairy processing

standards

*Neglects or slow reaction to
reported problems
* Easilyfalsified

*Not for all staff

*High bacteria count
*UHT method

*No structured documental VHPs
*Milkers did not wear working
clothes orwash arms and hands
*Cow dropping was not removed
immediately

sLess concentration of detergent
was used

» Bad performance in winter

*Poor quality of small farmers

*No profit motivation

*No ID system in private farms

*No inspection bydriver

Solutions

sImprove traceability technology

*Clear-cut responsibilities of different
departments ofgovernment
sLay down

dairy  processing

standard

*Managers should be able to engage
employee involvement
*Accomplish electronic record

*Encourage enterprises to reduce
bacteria count
*Encourage pasteurization method

*Design VHPs in dairy farms

*Establish standards for quality
assurance activities with a system of
rewards and punishments

«Strengthen the supervision and

inspection

*\ertical integration of dairy supply
chain (Figure 4.6)

So far only a small number of dairy enterprises in modern cities took the initiative in trying
to use traceability system, the same thing happened for big supermarkets. There are no
traceability of raw milk and other materials from suppliers to dairy processors and no
traceability of milk power products from processor to supermarket. Their normal practice
is to keep electronic/written record. Therefore, to develop and improve traceability
technology in quality assurance schemes is necessary. And in the long run, traceability
should not be focused on processor and retailer of the dairy chain, integrate traceability in
the complete dairy chain should be a general trend towards transparent dairy chains.
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e  Supervision and support schemes

For the local government departments, to clear-cut responsibilities of different
departments could be good for comprehensive supervision and effectiveness. Especially
in first part of dairy chain, a large number of milk collection stations could easily result in
overlapping of responsibility. Another suggestion to the government is to lay down dairy
processing standard. The existing standards only refer to end products, raw milk and milk
powder (“National Food Safety Standard — Raw Milk” and “National Food Safety Standard
— Milk Powder”). The expert from Shanghai Dairy Association suggested drafting new
standard for dairy processing with MOA, but the proposal was rejected because the
authorities didn’t want to hamper the initiative of dairy processors by processing standard.

e Corrective actions; Documentation & record

A critical solution to these two challenges is to make managers able to engage and
sustain employee involvement. Encouraging maximal employee involvement regarding
food quality and safety and realizing group problem solving will improve the performance
of corrective actions. Sharing documents with staff on-line could encourage employee
involvement and arouse employee awareness of QA principles. In addition, to replace
written record with electronic record will prevent falsification and make transparent work
environment so as to improve employee involvement and work efficiency.

e Expiration date

To ensure the product quality, the quality of raw milk is a prerequisite. The old raw milk
standard (which was promulgated in 1986) set four levels of bacteria count, 500,000/ml,
1,000,000/ml, 2,000,000/ml, and 4,000,000/ml. while the new raw milk standard became
effective in 2010 provided legal limit bacteria count of 2,000,000/ml. The statement is
saying that the new limit will stabilize raw milk supply and protect small dairy farmers. In
fact, the demand of bacteria count was lower than 300,000/ml in modern cities like
Shanghai (investigated by expert from Shanghai Dairy Association). But the new raw milk
standard cannot urge dairy enterprises to strive for higher raw milk quality. The solution is
to encourage dairy enterprises to formulate their own private raw milk standards with low
limit on bacteria count. Moreover, to encourage pasteurization rather than UHT method
during sterilization will limit the protein losses caused by extreme high temperature. The
pasteurization method also requires high raw milk quality.

e Animal health

The structured VHPs should be developed by the veterinary surgeon of the farms and the
in-house health personnel in the maintenance of health in dairy cows. VHP is now a
requirement of many quality assurance schemes.

e Worker hygiene; Parlor condition; Milking/cooling equipment hygiene; Cleaning
procedure (distribution)

All these challenges were related to milk collection station. The raw milk transportation

was usually outsourced by milk collection station. On one hand, the owner of the milk
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collection station could set rules on quality assurance activities with a system of rewards
and punishments. On the other hand, the government should strengthen the supervision
and inspection of assurance activities on milk collection stations.

e Training; Identification system; Quality control prior to/during transportation

Based on the investigation, there was no identification system in small private farms and

the training on small farmers or drivers did not really work. The ideal solution is to realize

vertical integration of dairy supply chain although it is impossible to implement in the short
run. Two courses of action will

s spesaianiu [ Distribution | make sense in the chain

integration (see Fig. 4.11

Distribution g A ( g A )

according to the consultations

Farmer Collection Dairy Retailer/ | | . | with the researcher from Inner
station processor wholesale

Mongolia Agricultural University
and the member from Shanghai
Dairy Association.

- Abolishing milk collection stations, farmers and drivers invest their dairy cows and
trucks and become a shareholder of dairy processors. They have the rights to share
out a year-end bonus. The dairy processors provide personnel support to ensure food
safety. The “Community Interest” could make farmers and drivers have willingness
and responsibilities to participate in improving food quality and safety performance.

- However, there are too many farmers but relatively fewer dairy processors. To
safeguard the benefit of small farmers, local cooperative is another option. The
government should encourage big farmers to manage local cooperative and establish
their own dairy processing line. Small farmers and drivers invest their dairy cows and
trucks and become a shareholder of local cooperative. They could also have the
rights to share out a year-end bonus. The government provides personnel and
technical support to ensure food safety.

Figure 4.11 Vertical integration of dairy supply chain

The in-depth interview also referred to the reason that the EU banned Chinese milk
products since 2002: “The import in the EU of milk products from China has been
prohibited under EU legislation since January 2002, saying that the Chinese residue
pesticide system did not reach standards set down by the EU, to what degree do you think
the residue pesticide system has been improved?”

According to the expert from China Dairy Industry Association, the residue pesticide
system did not making much progress. There were still significant gaps in the number of
testing items and maximum residue limit (MRL) between China and the EU. Figure 4.12
shows a comparison of testing items (the number of tests by public authorities) of
pesticide residue between different regions in the world. There are far fewer testing items
formulated by the authorities in China than the number of pesticides used in agricultural
industry due to the lack of analyzing technology and testing equipment. But in modern
cities like Shanghai, the independent laboratories have enough technical supports to test
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extra items required by

developed countries

(http://www. zgny.com.cn/ifm/c
? onsultation/2006-5-29/98494.s
html). The Deputy Director
from “Institute for the Control
of Agrochemicals, Ministry of
Agriculture” stated that the
pesticide residue standard is
going to be up to 7,000 items
within 3 years (http://discover.news.163.com/special/pesticideresidue/). But there still
exist a big difference between that and the 145,000 testing items in the EU. The upgrade
of pesticide residue standard allows no delay. Otherwise the barrier would still impact on
oversea export of dairy products seriously.

China us Japan EU

Figure 4.12 The comparison of testing items of pesticide
residue between different regions in the world

As shown in the above figure, the number of pesticides tested in the USAis very low while
compared that with Japan and the EU. Europe has much more strict pesticide residue
level allowance when compared to North America. This is because European regulators
acknowledge the potential health risks posed by these residues
(http://vww.naturopathiccentre.com/styled-7/styled-69/). An international comparison of
pesticide regulations was conducted between Canada, the US, the EU, and Australia
(David Suzuki Foundation, 2006). This international assessment compared MRLs for 40
pesticides and revealed that the EU clearly had the strictest standards (the lowest MRL)
for 29 pesticides, while the US had the weakest MRL for 21 of the examined pesticides.
From this it can be inferred that the export of farm produce to the US would be easier than
the export to the EU.

The two national food safety standards involved in this study, Raw Milk and Milk Powder,
displayed the fact that the quality control system in China’s dairy sector is still focused on
end-product testing rather than the quality assurance systems applied in the EU. The
change strategy of implementing QA systems in China’s dairy sector was discussed
during the interviews (see Appendix 7). Shared power strategy is quite time-consuming,
so a force-coercion strategy that uses rewards and punishments as primary inducements
to change is suggested. Although with little commitment, the outcomes are overweigh the
drawbacks. Meanwhile, a combination of force-coercion strategy and rational persuasion
strategy which backed by expert power would help longer lasting and internalized change.
For auditing of China’s dairy sector, to strengthen internal audit carried out by the
organizations themselves is necessary. The poor performance of “Corrective actions” and
other low scored indicators from the stages of farms, milk collection stations, distributions
and dairy companies based on the survey revealed the ineffective internal audits.

The barriers to the implementation of QA systems such as cost, sufficient time, and tailor
EU assurance activities for specific characteristics of China’s dairy chain were consulted
with experts (see Appendix 7). All these barriers are currently faced by China’s dairy
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industry. Moreover, these barriers are resistant to change and hard to minimize in a short
run.

4.5 Datatriangulation

This section elaborates on the mutual relations between the survey and interviews. There
are three relations linking the survey and the interviews:

Relation 1: the interviews confirm high validation of indicators in the survey

Indicator “Sampling & Laboratory testing” and “Inspection” are typical examples of this
relation. Totally 30 respondents gave score 3 to these two indicators. This represented
that structured sampling with fixed frequency was performed in China’s dairy sector to
confirm food quality and safety. The high level of validation was supported by the
interviews. During the interviews, both the researcher from Inna Mongolia Agricultural
University and the member from China Dairy Association emphasized that the frequency
of sampling and inspection have been greatly increased after melamine crisis.

Besides, more than 25 respondents scored 3 for “Storage”, “Equipment cleaning”, and
“Factory layout”. The high level of validation on these three indicators can be confirmed by
the researcher’s plant tour. As the photos shown in Figure 4.6, the condition of storage,
equipment cleaning and the factory design were performed well.

Relation 2: the interviews confirm low validation of indicators in the survey

Typical examples of this relation are from managerial aspects: “Training”, “Corrective
actions” and “Documentation & record”. Approximately half of the total respondents
scored 1 or 2 to these three indicators. The poor performance of training was verified by
the statements of the researcher from Inna Mongolia Agricultural University, the member
from China Dairy Association, and the quality controller from Yili Group (see appendix 7).
During the on-site questionnaires in dairy companies, the researcher was informed that
most of the workers were not satisfied with the performance of corrective actions. This is
because their managers didn’t put much value on what they reported. The falsification of
records was also confirmed by the interviews with the member from China Dairy
Association and the inspector from Yili Group.

"«

Examples from technological aspects could be “Identification system”, “Animal health”,
“Parlor condition”, “Quality control prior to/during transportation” and “Cleaning procedure
(distribution)”. Approximately half of the total respondents scored 1 or 2 to these indicators.
The interviews and on-site questionnaires with workers from dairy companies confirmed
the poor performance. The following citations of the interviews would reflect the low level

of validations of these indicators:

Interviewee C: -:-for some small farms, there’s no ID tag because the farmers
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can recognize their cows visually ---no structured VHPs -+ the milk collection
station outsourcing raw milk transportation to uneducated truck driver, I'm afraid
there’s no quality control on the raw milk during transportation. But regular
inspection is conducted by the reception of dairy companies -+ cleaning of
truck performed very well in summer, but not very well in winter because the
washing water is easy to be frozen and hard to deal with in the truck.
Interviewee D: ---sometimes the cow dropping is not cleaned immediately in the
parlor.

Relation 3: the interviews are contradictory to the validation of indicators in the survey

In this relation, specific indicators were obtained relatively high level of validation in the
survey. However, the interviews revealed that the high level of validations is not true in fact.
Examples from managerial aspects are “ldentify critical control points” and “Traceability”.
There were 22 respondents scored 3 to “Identify critical control points”. However, during
the in-depth interview with the quality controller of Yili Group, it is known that the workers
usually control CCPs based on their own experience rather than a HACCP plan which
formulated by a HACCP team. With regard to “Traceability”, there were 2 respondents
scored 1, 11 respondents scored 2, and 12 respondents scored 3. This means 12
respondents perceived that the traceability system was performed in advanced level in
China’s dairy chain. This caused suspicion because several big dairy enterprises and
retailers had just taken the initiative in implementing traceability system. High scores
might due to the misunderstanding of traceability system. For example, the quality
controller from Yili Group gave score 3 to “Traceability”, saying that “...on farm stage, the
raw milk sample from each dairy cow is preserved before mixing. Tracing back to specific
cow is not a problem”. Nevertheless, what he said was not a implementation of traceability
system.

Another example from technological aspects is “Expiration date”. In total 23 respondents
scored 3 to this indicator. However, a few respondents had experienced that the products
were expired before the expiration date. This experience is not accidental according to the
member from Shanghai Dairy Association. The poor raw milk quality and the treatment of
high temperature contributed to this. It is more common for dairy products like liquid milk
and yogurt.

The next chapter discusses the results and findings from the empirical research.
Theoretical contributions and limitations of this study are elaborated.

Wei Geng | MSc. Thesis 70



5. Conclusionsanddiscussion

This chapter discusses the findings of the empirical research. Section 5.1 answers all the
research questions. Section 5.2 elaborates theoretical contributions of this study. Section
5.3 enumerates limitations of this research and suggestions for further study. Section 5.4
presents general conclusions.

5.1 Research questions

This research aims at evaluating the extent to which Chinese dairy products are able to
comply with EU standards for food quality and safety along the entire dairy chain. To
accomplish that survey and interviews are carried out. With these methods, key
challenges and accompanying solutions to upgrade quality and safety of China’s dairy
chain are investigated.

The investigation starts with literature review on theories and relevant information. Based
on China-EU dairy trade (section 2.3), the target dairy product for the assessment of food
quality and safety activities is chosen to give an answer to the first sub question: Which
representative dairy product is selected from a broad range of dairy products to conduct
an in-depth investigation based on the past China-EU dairy trade record? The whole milk
powder is selected among the numerous dairy products because of its nutrition value,
widespread application, export motivation, coverage of entire dairy supply chain, and the
chance to lift the ban according to the past China-EU dairy trade.

To understand QA requirements, especially the HACCP, GlobalGAP, and BRC norms,
indicators are developed into an evaluation framework (section 2.7). This answers the
second sub question: What is an evaluation framework with indicators to assess food
quality and safety performance of entire China’s dairy chain? The evaluation framework
as shown in Figure 2.8 contains 13 areas and 83 indicators along the dairy supply chain
toward both managerial and technological aspects. To answer second sub question a:
What are the indicators extracted from gquality assurance (QA) concepts? A study of
theories on QA concepts is presented in section 2.4. To answer second sub question b:
What are the indicators extracted from QA public and private standards in the EU? Typical
public and private QA standards are learned (section 2.5). To answer second sub question
c: What are the indicators extracted from the implementation of QA standards in different
regions of the world? A literature study on the adoption of QA systems in food industry is
done (section 2.6).

After reviewing theories, the way of assessing food quality and safety activities is built in
methodology (chapter 3). The evaluation questionnaire consists in two aspects:
managerial aspects and technological aspects. In section 4.3, the third sub question: To
what extent does China’s dairy chain comply with extracted food quality and safety
indicators? is answered according to the questionnaire analysis. For highly modern dairy
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industry, 60 percent of assessed QA activities from the questionnaire were performed in
advanced level and the other 40 percent of assessed QA activities were performed in
higher than moderate level. The investigation of other dairy industries is not included in
this research.

As result, the lower scored indicators from the questionnaire constitute the challenges
faced in China’s dairy chain, which answers the fourth sub question: What are the key
challenges to upgrade the quality and safety of China’s dairy chain? Approximately half of
the assessed indicators have space to improve. In managerial aspects, the traceability
system needs to be implemented in dairy industry; training is hard to achieve desired
effect; the government is asked to clear-cut the responsibilities of supervision; corrective
actions and documentation need to be noted. In technological aspects, pre-farm gate
work needs to be improved, e.g. identification system and animal health in dairy farms;
worker hygiene, parlor condition, and equipment hygiene in milk collection stations. At the
linkage of dairy chain, food quality and safety activities can be seen as challenges during
transportation, e.g. quality control and cleaning procedure. Moreover, traceability in
retailer stage also needs to improve. Expiration date exposes the challenge to upgrade
raw milk quality.

To explore the causes of above challenges and the accompanying solutions, in-depth
interviews are carried out. In accordance with the interviews and subsequent analysis
(section 4.4) it is possible to answer the fifth sub question: What policies or strategies are
developed to improve the quality and safety of China’s dairy chain? In view of existing
challenges, corresponding strategies are elaborated in Table 4.11. The technology of
traceability needs to be applied and improved; to clear-cut responsibilities and lay down
dairy processing standards are expected to the government; the quality managers should
be able to engage employee involvement and accomplish electronic record; the dairy
enterprises should be encouraged to set their own standards on bacteria count and
sterilization method to improve raw milk quality; structured VHPs should be designed in
dairy farms; the supervision and inspection of assurance activities on private milk
collection stations should be strengthened; and a formulation of long-term plans on dairy
chain integration is good to the development of China’s dairy chain.

After the elaboration of sub research questions, the central research question can be
answered: To what extent do Chinese dairy products comply with quality and safety
standards of EU and how can the quality and safety of dairy chain be upgraded so that
Chinese dairy producers will be able to produce according to these standards?

Around 60 percent of the essential food quality and safety activities assessed in this
research were performed in advanced level in China’s highly modern dairy industry. While
the other 40 percent of essential food quality and safety activities still had space to
improve. Furthermore, China’s modern dairy industry has both the abilities and disabilities
to upgrade its QA activities so as to produce according to EU requirements.
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First, China’s dairy industry has the abilities to produce according to EU standards based

on the following reasons:

(1) The ability to acquire technology and farm assurance schemes

e Big dairy enterprises and supermarkets in China have taken the initiative in
implementing traceability system with the support of local authorities.

e Big dairy enterprises have the willingness to develop Veterinary Health Plans in their
pastoral park to ensure animal health.

(2) The ability to improve internal audits.

e The government has long been involved in organizing small farmers and small milk
collection stations to collective farms to make them manageable.

e Force-coercion strategy can be used in dairy enterprises to engage employee
involvement. Quick reaction to corrective reports and accurate record will be ensured.

e Force-coercion strategy can be used in milk collection stations by establishing rules
of QA activities, such as worker hygiene, parlor condition, and quality control during
transportation.

(3) The ability to improve raw milk quality by individual dairy enterprises.

e Although the new raw milk standard aroused much controversy on the low level of
bacteria count, big dairy enterprises have their own private internal standards on
bacteria count (usually 500,000/ml, Shanghai dairy industry could reach 300,000/ml).

Second, China’s dairy industry also has disabilities in the short term to produce according

to EU standards consisted of two situations:

(1) The disability to lay down national dairy processing standard.

e The expert from Shanghai Dairy Association suggested to MOA that dairy processing
standards should be drafted. But his proposal was rejected because the authorities
don’t want to hamper the initiative of dairy processors by laying down standard. And
based on the interview with deputy director of Milk Inspection Centre, he insisted that
there are enough standards refer to pesticide residue, animal feed, aflatoxin, etc.
Therefore, it seems impossible to formulate new national dairy processing standard in
the short term.

(2) The disability to realize vertical integration of dairy supply chain.

e The abolishment of milk collection stations and total integration of dairy supply chain
are impossible of achievement in the short run. This is also confirmed by the deputy
director of Milk Inspection Centre during the interview.

The answers to the research questions lead to a better understanding of food quality and
safety of China’s dairy sector. It is helpful to improve current food quality and safety
activities based on the answers.
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5.2 Study evaluation

This study provides important theoretical contributions to the food quality (safety)
management literature. Luning and Marcelis introduced a techno-managerial research
approach to food quality management in 2002. This approach presents both technological
and managerial principles and practices for achieving QA in food industry. Theoretically
based on the QA concepts from food quality (safety) management, this study develops an
evaluation framework (see Figure 2.8). It integrated the most important norms of QA
standards (HACCP, GlobalGAP, and BRC) and the barriers that prevent compliance with
QA standards. The evaluation framework contains 13 areas and 83 indicators, which is
helpful to a comprehensive evaluation of food quality and safety activities of dairy supply
chain. Due to the limitation of this research, only 31 indicators that relate directly to food
safety are selected and assessed in China’s dairy chain. However, the evaluation
framework may be used for future studies. Another important theoretical contribution of
this research is that it provides QArequirements for producers that are specific to the dairy
sector. The present study thus enlarges the body of knowledge on QA governance in dairy
sector.

5.3 Limitations

Some limitations of the study have to be taken into account and are enumerated in the
present section:

e The response percentage in this study is 66% although reminder letter was used to
increase the response rate. The respondents who occupied a post in the government
or dairy companies are trying to avoid the subject. This is because the survey was
conducted in a sensitive period after the melamine crisis in 2008 — The requirement
of bacteria count (2,000,000/ml) by the new Food Safety Standard (2010) has made
controversial comments. The respondents are afraid to give comments which might
cause widespread discontent.

Whenever feasible, further survey in dairy sector should get support from the government.
Other methaods like the use of monetary incentive might also assist in increasing response
percentages.

e The method of this study is using four levels of validation in assessing assurance
activities. This is based on the previous research conducted by Luning et al. The four
levels represent not applied (score 0), low (score 1), medium (score 2), and high
(score 3) levels of validation. According to the frequency of scores, high level of
validation (score 3) in China’s highly modern dairy sector accounted for 74% of the
total scores. With the same methodology (but different indicators), the previous
guestionnaire was conducted in 13 Japanese milk processing plants by Sampers et
al (2012). The advanced level (score 3) accounted for 72% of the total scores in that
research. It is doubtful if the given scores in this study reflected the real situation of
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China’s dairy sector, because Japan has a more comprehensive assurance system
than China for food manufacturing companies. Also, the melamine crisis in 2008
exposed serious food safety problems in China.

The respondents might not fully understand the definition of the four levels. Another
possibility is that the respondents considered the validation of QA activities beyond the
medium level and below the high level, but there is no option between these two levels.
This suggests that future survey on the validation of QA activities can use a 5-point
Likert-type scale.

e The 34 respondents participated in this survey were contacted in advance to ensure
they have an overview of the entire dairy chain. However, still not all the respondents
have a complete and adequate perspective on all the indicators involved in the
guestionnaire, which led to the incomplete answer.

The survey can be divided into 5 blocks according to each stage of the dairy chain, and
then find respondents who are responsible on specific stages. It would have been
preferable to give more validity to the results if the questionnaires and interviews were
held with on-site stakeholders.

e There should have some differences between the dairy sectors in China and the EU.
The questionnaire might not cover the main food quality and safety activities along
the entire dairy chain in China. For instance, the requirements on the method of
sterilization in the questionnaire only relate to pasteurization, whereas UHT is more
popular in Chinese dairy industry.

There might have more QA indicators derived from Chinese practices that are not
included in this study. Therefore the thoroughness of these results can be improved.

e Some respondents made wrong assumption in individual indicators of the
guestionnaire. The validation of each indicator is time-consuming, but most of the
respondents did not take their time and think carefully. This led to misunderstand of
the requirements and gave inaccurate scores.

Usually the respondents do not have patients on such complex questions. This suggests
that further survey may require on-site instructions with personal explanations to improve
the quality of results.

e The survey only refers to highly modern dairy industry located in Hohhot, Beijing,
Tianjin, and Shanghai, where have better food quality and safety performance along
the entire chain. The validation of food quality and safety activities in other districts is
not clear.

Considering the possibility of exportation, this research is only focused on the “District
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around modern cities” and “Northeast & Inner Mongolia district”. The results cannot
represent the average level of validation in China’s dairy chain. The assessment of the
other three districts needs further investigation.

5.4 Concluding remarks

The objectives of this research are: (1) to evaluate the extent to which Chinese dairy
products are able to comply with stringent standards of EU for food quality and safety
concerning the whole dairy chain; and (2) to analyze the key challenges to upgrade quality
and safety of China’s dairy chain and develop recommendations to facilitate China-EU
dairy trade.

The present study demonstrates the diversity of dairy districts in China. Two districts
regarding four cities (Hohhot, Beijing, Tianjin, and Shanghai) are identified in this
investigation. The food quality and safety evaluation framework, based on 83 indicators
and 13 areas, can be a useful tool to evaluate the implementation of QA activities.
Indicators of this framework are derived from typical QA standards (HACCP, GlobalGAP,
and BRC), QA concepts and QA applications. A total of 31 indicators covering 10 areas
are developed as benchmark, against which food quality and safety activities in China’s
dairy chain can be assessed.

A combination of quantitative and qualitative methods was used in this study so that topics
could be discussed more completely and in greater depth. The survey analysis revealed
that 60 percent of assessed QA activities from the questionnaire were performed in
advanced level and the other 40 percent of assessed QA activities were performed in
higher than moderate level. Lower scores for assurance activities as “Traceability”,
“Training”, “Supervision and support schemes”, “Corrective actions”, “Documentation &
record’, “Identification system”, “Animal health”, “Worker hygiene”, “Parlor condition”,
“Milking/cooling equipment hygiene”, “Milking/cooling equipment hygiene”, “Quality control
prior to/during transportation”, “Cleaning procedure”, “Expiration date”, indicated a
possible source of challenges of food safety problems that China’s dairy industry do not
yet tailor these activities well. However, it is noted that the target dairy industry in this

results only refers to highly modern dairy industry in China.

Qualitative method is used to generate the causes and solutions of the low scored
indicators. It enables inclusion of individual experience, which cannot be obtained by a
survey or literature research. Some interesting findings are made when comparing the
results of the survey and interviews. E.g. the survey indicated “Identification critical control
points” a rather high level of performance, which could not be confirmed by the interviews.
The interview analysis pointed out some contradictions.

In general of this research, modern dairy enterprises construct pastoral parks near
processing plants to ensure advanced quality and safety along the whole dairy chain.
Because the raw milk supply from enterprises’ pastoral parks could only accomplish
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one-third of their manufacturing capability, more than two-third of raw milk supply come
from private milk collection stations, at which the assurance activities could not
guaranteed. For the other firms that sourced all their raw milk from private milk collection
stations, the validation of QA activities could be another important area for further
research. A lower level of validation on these assurance activities appears
counterintuitive.

Next chapter gives recommendations for different stakeholders to help China’s dairy chain
improve its food quality and safety.
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6. Recommendations

This chapter wants to make a contribution to fully comply with QA standards of the EU and
facilitate China-EU dairy trade. Short-term and long-term recommendations are made for
the upgrade of China’s dairy chain regarding food quality and safety. The following
recommendations could be taking into account:

Short-term recommendations

e Dairy enterprises
- Improve traceability of raw milk and other materials from suppliers.
- Engage employee involvement by paying attention to corrective reports and
sharing documentations.
- Replace written records with electronic records to prevent falsification.
- Formulate private standards on low bacteria count and high protein content to
strive for higher raw milk quality.
e  Supermarkets
- Improve traceability of milk powder products from processor to supermarkets.
e Governments
- Clear-cut responsibilities of different government departments, especially in the
front stages of the dairy chain.
- Develop and encourage structured Veterinary Health Plan to assure health in
dairy cows.
- Strengthen supervision on quality assurance activities in milk collection stations.
e Milk collection stations
- Set rules of quality assurance activities with a system of rewards and
punishments by the owner of private milk collection stations.

From the researcher’s perspective, the shorn-term recommendations are likely to be
implemented. The dairy enterprises and supermarkets have already paid highly attention
to the improvement of traceability. With regard to and the organization of milk collection
stations, the government has long been involved in organizing small farmers and small
milk collection stations to make them manageable. The rest of short-term
recommendations also have the possibilities to be implemented if change strategies are
used — Force-coercion strategy and rational persuasion strategy.

Long-term recommendations

e Dairy enterprises
- Integrate traceability in the complete dairy chains and accomplish transparent
dairy chains.
e Governments
- Although the authorities rejected the proposal of drafting new standards for
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specific dairy processing, it is quite necessary to guarantee food safety and
promote supervision effectiveness.

- Upgrade pesticide residue standards to bridge the gap of testing items and
maximum residue limits between China and the EU.

e Dairy chain integration

- Abolish milk collection stations. Farmers and drivers invest their dairy cows and
trucks and become a shareholder of dairy processors. The dairy processors
provide personnel support to ensure food safety. The “Community Interest’
makes farmers and drivers have willingness and responsibilities to participate in
improving food quality and safety.

- Develop local cooperative. Big farmers manage local cooperative and establish
their own dairy processing line supported by government policies. Small farmers
and drivers invest their dairy cows and trucks and become a shareholder of local
cooperative. The government provides personnel and technical support to
ensure food safety.

Even though the long-term recommendations are impossible to be achieved in the present,
they are going to be atrend of development of China’s dairy industry.
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Appendices

Appendix 1

App.1 Derived Indicators from Main Concepts of QA Systems
Managerial aspects on quality assurance
% Organizational change conditions
Y¢ Management needs to deal with the resistance to change when implementing or improving the QA
systems in China’s dairy chain. Change strategy for each actor in the chain can be chosen from
force-coercion, rational persuasion and shared power.
% Decision-making on QA
Y Identifying where in the process are critical for quality and safety at each stage of the dairy chain.
¥ Assessing and validating the capability of processes and equipment related to critical points and the
control of monitoring systems at each stage.
¢ Assembling project team to comply human behavior to the requirements on critical quality and safety
points.
v Responsibilities in quality systems of each stage could be shown by the organizational position of the
quality department.
¥t Deweloping rules and procedures for auditing purpose at each stage of dairy chain.
% Quality behavior
v Disposition to quality: Actors in the dairy chain must be aware of the quality assurance standards.
Y¢ Ability to quality: Actors in the chain must have the skills to achieve the quality assurance standards.
% Auditing and certification
v¢ Internal audit: Each stage needs to establish a procedure and criteria to determine whether quality
activities comply with quality assurance standards.
Y¢ External audit: Inspections according to certain quality assurance standards with accompanying
certification by a third-party are demanded if the dairy products are planned to export to the EU.
Technological aspects on quality assurance
% Farming practices
Y¢ Breeds: Cow breeds have a significant influence on quality attributes of raw milk.
v Feeding: Amount and composition of feed as well as environmental contaminants and pathogens can
affect the quality and safety of raw milk.
¥ Housing conditions: Control the hygienic conditions and movement circumstances for cows to pre vent
bacterial contamination.
¥ Animal health: Diseases like mastitis lead to alterations in the composition and properties in milk (Auldist
and Hubble, 1998); drug residues in milk are assumed to be hazardous for human health.
% Collection stations
v Transport: The transport of cows to the milk collection stations refers to the animal welfare aspect. Too
much exercise, fear, and fluctuations in hot and cold temperatures are factors that cause stress in
animals (Luning and Marcelis, 2009).
v Hygiene conditions: Preventive hygienic measures like cleaning of teats, cleaning and sterilizing of milk
equipment, and prevent bacterial contamination of milk (Schreiner and Ruegg, 2003; Luning and
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Marcelis, 2009).
% Distribution & storage of raw milk
Y Hygiene conditions: Cleaning and sterilizing the tanks and the trucks.
v Controlling temperature and relative humidity conditions.
% Preparation of raw milk
¢ Milk reception: Inspections according to regulations.
Yt Removal of physical agents: Equipment hygiene.
< Quality behavior of handlers: Personal hygiene, accurate working.
% Transformation

¥ Equipment conditions for processes, such as standardization, cooling, pasteurization,

concentration, spray drying and sterilization.
Y¢ Controlling the microbiology in the line environment.
Y¢ Controlling the temperature and heating time in pasteurization.
¥¢ Checking recontamination of milk powder.
* Packaging
Y Packaging integrity
Y¢ Appropriate packaging materials
Y¢ Proper labeling
% Storage & distribution of milk powder
Y Controlling temperature, duration and relative humidity.

vacuum

Y¢ Preventing poor handling like broken packages, cross contamination due to mixed product storage.

* Retail practices
v¢ Checking the storage conditions in the shop
Y Hygienic handling of personal
v Packaging integrity

% Final food consumption
v Conditions of domestic storage equipment
¥t Hygienic circumstances at food preparation
v Cooking condition
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Appendix 2

App. 2 Steps and Principles of HACCP System on Dairy Farm

The twelve steps in the application of HACCP including the seven principles adapted to
the on-farm study

Step 1 Assemble a multidisciplinary team of people inwlved in milk production

Step 2 Define milk and its criteria as a final farm product

Step 3 Identify the intended use of the milk

Step 4 Design the flow diagram to describe the milk production

Step 5 Verify the flow diagram in each farm

Step 6 Hazard analysis: identify, assess, manage, and communicate the hazards (principle 1)
Step 7 Determine the critical control points- CCPs in the milk production process (principle 2)
Step 8 Establish the critical limits for each CCP (principle 3)

Step 9 Design and establish the on-farm monitoring system for all CCPs (principle 4)

Step 10 Establish corrective measures when deviations from critical limit occurs (principle 5)
Step 11 Establish a system of documentation and record keeping (principle 6)

Step 12 Establish verification procedures through audits (principle 7)

Source: Cullor, 1995; Vilar et al., 2011
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Appendix 3

App. 3
Clause
3

3.2
3.2.1

3.3
3.3.1

3.3.2

3.7
3.7.1

3.8
3.8.1

3.9

Particular Clauses of BRC Standards
Requirements
Food safety and quality management system
Documentation control
The company shall have a procedure to manage documents which form part of the food safety and
quality system. This shall include:
e Alistof all controlled documents indicating the latest version number
e The method for the identification and authorization of controlled documents

A record of the reason for any changes or amendments to documents

e The system for the replacement of existing documents when these are updated.

Record completion and maintenance

Records shall be legible, retained in good condition and retrievable. Any alterations to records shall

be authorized and justification for alteration shall be recorded. Where records are in electronic form

these shall be suitably backed up to prevent loss.

Records shall be retained for a defined period with consideration given to any legal or customer

requirements and to the shelf life of the product. This shall take into account, where it is specified

on the label, the possibility that shelf life may be extended by the consumer (e.g. by freezing). As a

minimum, records shall be retained for the shelf life of the product plus 12 months.

Corrective action

The company shall have a documented procedure for handling non-conformances identified within

the scope of this Standard to include:

e clear documentation of the non-conformity

e assessment of consequences by a suitably competent and authorized person

e identification of the corrective action to address the immediate issue

e identification of an appropriate timescale for correction

e identification of personnel with appropriate authority responsible for corrective action

e \erification that the corrective action has been implemented and is effective

e identification of the root cause of non-conformity and implementation of any necessary
corrective action

Control of non-conforming product

There shall be documented procedures for managing non-conforming products which include:

e The requirement for staff toidentify and report potentially non-conforming product

e Clear identification of non-conforming product, e.g. direct labeling or the use of IT systems

e  Secure storage to prevent accidental release, e.g. isolation areas

e Referral to the brand owner where required

e defined responsibilities for decision making on the use or disposal of products appropriate to
the issue, e.g. destruction, reworking, downgrading to an alternative label or acceptance by
concession

e records of the decision on the use or disposal of the product

e records of destruction where product is destroyed for food safety reasons

Traceability
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3.9.1

3.9.2

3.9.3

3.10
3.10.1

3.10.2

3.11
3.11.2

5.5.2
55.2.1

5.5.2.2

Identification of raw materials, including primary and any other relevant packaging and processing

aids, intermediate/semi-processed products, part-used materials, finished products and materials

pending investigation, shall be adequate to ensure traceability

The company shall test the traceability system across the range of product groups to ensure

traceability can be determined from raw material to finished product and vice versa, including

quantity check/mass balance. This shall occur at a predetermined frequency and results shall be

retained for inspection. The test shall take place at least annually. Full traceability should be

achievable within four hours

Where rework or any reworking operation is performed, traceability shall be maintained

Complaint handling

All complaints shall be recorded, investigated and results of the investigation and root cause of the

issue recorded where sufficient information is provided. Actions appropriate to the seriousness and

frequency of the problems identified shall be carried out promptly and effectively by appropriately

trained staff

Complaint data shall be analyzed for significant trends and used to implement ongoing

improvements to product safety, legality and quality, and to awoid recurrence. This analysis shall be

made available to relevant staff

Management of incidents, product withdrawal and product recall

The company shall have a documented product withdrawal and recall procedure. This shall include

as a minimum:

e identification of key personnel constituting the recall management team, with clearly identified
responsibilities

e guidelines for deciding whether a product needs to be recalled or withdrawn and the records
to be maintained

e an up-to-date list of key contacts or reference to the location of such a list, e.g. recall
management team, emergency services, suppliers, customers, Certification Body, regulatory
authority

e a communication plan including the provision of information to customers, consumers and
regulatory authorities in a timely manner

e details of external agencies providing advice and support as necessary, e.g. specialist
laboratories, regulatory authority and legal expertise

e a plan to handle the logistics of product traceability, recovery or disposal of affected product
and stock reconciliation

The produce shall be capable of being operated at any time

Product control

Laboratory testing

Pathogen testing shall be subcontracted to an external laboratory or, where conducted internally,

the laboratory facility shall be fully segregated from the manufacturing site and have operating

procedures to prevent any risk of product contamination

Where routine testing laboratories are present on a manufacturing site, they shall be located,

designed and operated to eliminate potential risks to product safety. Controls shall be documented,

implemented and shall include consideration of the following:

e design and operation of drainage and ventilation systems
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access and security of the facility
movement of laboratory personnel
protective clothing arrangements
processes for obtaining product samples
disposal of laboratory waste

5.5.2.3 | Where the company undertakes or subcontracts analyses which are critical to product safety or

legality, the laboratory or subcontractors shall have gained recognized laboratory accreditation or
operate in accordance with the requirements and principles of ISO 17025. Documented
justification shall be available where accredited methods are not undertaken

5.5.2.4 | Procedures shall be in place to ensure reliability of laboratory results, other than those critical to

safety and legality specified in 5.5.2.3. These shall include:

use of recognized test methods, where available

documented testing procedures

ensuring staff are suitably qualified and/or trained and competent to carry out the analysis
required

use of a system to verify the accuracy of test results, e.g. ring or proficiency testing

use of appropriately calibrated and maintained equipment
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Appendix 4

App. 4

Area

Decision-making on QA

Quality behavior

Auditing and
certification

Farming practices

Collection stations

Distribution

Milk reception

Transformation

Retail practices

Final food preparation

Indicators in Direct Relation to Food Safety

Indicator
Identify critical control points
Validation
Traceability
Training

Supervision and supportschemes

Sampling & laboratorytesting

Documentation & record

Corrective actions

Identification system

Animal health

Regularlymilking

Withdrawal period

Worker hygiene

Milking

Chemicals

Parlor condition

Clean potable water
Milking/cooling equipmenthygiene
Quality control prior to/during trans portation
Cleaning procedure

Inspection

Hygiene condition

Filtration

Storage

Heating time & temperature
Cooling pasteurized milk
Pasteurization equipmentdesign
Equipmentcleaning

Factory layout

Traceability

Expiration date

Selection criteria
*Core assurance activities that affect food
safety performance

*Fundamental requirement of BRC standard
*Barriers to the application of QA systems

*Core assurance activity that affect food
safety performance

*Barrierto ensure food safety transparent
*Fundamental requirementof BRC standard
*Fundamental requirement of BRC standard
*Cause of melamine crisis

*Major mustcontrol pointon the livestock
base of GlobalGAP standard

*Major mustcontrol pointon the dairy base of
GlobalGAP standard

*Crime site of melamine adulteration
*Major mustcontrol points of GlobalGAP

standard

*Major BRC requirements
*CCP of HACCP system

*CCPs of HACCP system

*CCPs of HACCP system

*CCP of HACCP system
*CCP of HACCP system
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Appendix 5

Distributing of Processing Manufactories of Top 4 Dairy

Processing Enterprises in China

i o The Number of Daily Processing
Enterprise Name District . . .
Processing Factories Capability (Ton)

Beijing 7 1227

Sanyuan Tianjin - 1 100
Inner Mongolia 2 350

Shanghai 2 130

Beijing 4 360

Tianjin 1 300
Heilongjiang 1 1000

Inner Mongolia 1 350
Shanghai 4 3750

Bright Jiangsu 2 250
Henan 1 140

Hubei 1 128

Hunan 1 80

Guangdong 1 300

Shanxi 1 200

Beijing 1 250
Mengniu Inner Mongolia 2 5700
Henan 1 800

Beijing 1 500

Hebei 2 360
Vi Inner Mongolia 2 5600
Shanghai 1 280

Heilongjiang 2 240

Shanxi 1 800

Source: Chen et al., 2008; original source from “China Dairy Statistical Report, 2005”
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Appendix 6

Milk Powder Quality and Safety Performance Evaluation

Questionnaire for China’s Dairy Chain

FEANVED R REZEPEAE

November, 2011

Prepared by Wei Geng, Wageningen University, the Netherlands
0031-650836997 (NL) * 0086-182-3386-0087 (CN)
Wei.geng@wur.nl
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Introduction (5] &)

Dear sir/madam,

Will you help to investigate the main issues of upgrading food safety within China’s dairy
chain?

You can help by filling in this evaluation questionnaire.

The researcher of this project is keen to explore the extent to which milk powder produced
in China is able to comply with stringent standards of EU for food quality and safety
concerning the whole dairy chain as well as the potential challenges and solutions to the
upgrade of China’s dairy chain.

This questionnaire is developed to examine the validation of food safety activities in
China’s dairy chain compared with the extracted food quality and safety indicators, which
are extracted from (1) major concepts of quality assurance (QA) systems; (2)
requirements of major public and private food safety standards of EU (HACCP system,
GlobalGAP, and BRC standards); (3) core QA activities during the adoption of QA
systems in other countries’ dairy sector based on existing literature. 31 indicators that
have most closely relation to food safety are developed in this questionnaire. The
respondents can be divided into the following five groups: (1) researchers from university
and research institute; (2) staff members of government; (3) staff members of certification
agency; (4) members of dairy association; (5) staff members/workers in highly modern
dairy company.

The response from you will contribute to the overall assessment of food quality and safety
activities in current China’s dairy sector.

Thank you for your help.
Wei Geng

MSc Food Technology

Wageningen University
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Personal Detail (M AfEE)

Name (#:44):

Occupation & Position (HR\V&HRAT):

Work/research field ( TAE/MF 5t 451):

Sex (TH5)):

Today’s date (H #):

City (Jk1i7):

Telephone (H15):

E-mail address (HE4):

Instructions for Completing the Questionnaire (17 %1% 8)

This questionnaire is in electronic format to facilitate its completion. Please type your
response in the space provided. Five scores from O to 4 will be used to answer questions
from. In scoring your responses, please follow the spirit of the following definitions:

0 No indication of activity

The specific food safety activity is absent, not present, not conducted

1 Low level of validation

Activities that use of own experience, not standardized, unstable, problem driven,

scarcelyreported, no independentpositions, and regularlyproblems

2 Medium level of validation

Activities that use of (sector, governmental) guidelines, based on expert

knowledge, standardized, regular reporting, and restricted problems

3 High level of validation

Activities that use specific information/criteria, scientific knowledge, systematic
activities, independent positions and having no safety problems

4 | don’t know

The validation of specific food safety activity is not known by the respondent

ARENBETHEA, B

XHREAN B i B R AR AT AT 70 . 0-4 2270 A SCHTR

0 BEBRERIT J 2 AR ER e A S, AMEAE

1 BT HERE s B Sy, b, AReE, MBI EA BT, JUFIkd, BA ML
PAT, 2% DL BT R 2 4 i)

2 BAT A ARG BUR X FL ] i Tl N AR 058, SRICE R, ARifEfe, e, 1R
B fr R 2 A [

3 BT HERY MRAE BARRIFRAEE R (BNl 2B AR B OB SR BR VR RTED) . R Bl dmil

PUEEHEARR  DUSIERTT I, Jofr iR 2 A ) B

4 N7, ATz

SEPEAS T IR AR bR 1 S
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Questionnaire Content (ji 3% P %)

This questionnaire contains both managerial aspects and technological aspects on quality
assurance. The indicators from technological aspects covering all stages of dairy chain,
including farmers, milk collection stations, dairy processors, distribution,
wholesalers/retailers, and consumers. It is important to note that the dairy processors
refer to highly modern processors in this research, which have the best chance to comply
with EU standards and make the export of milk powder to the EU possible.

AN i 2 B B3 T AR T T A T o R BRSO (R R 2 A b s FLMLEE BT
BrBL WA, JFURHS G, FLAIN IR, sk, #ORRIEER, DLUAOHTRE . E5
ERENAE, ARE P REFLEN I AR R TL dh ik, DRSS Al BT

T RE AL BR BT D AR, T ASE = oy H T R BN T RE

Section 1 Managerial Aspects on Quality Assurance (R EBRIEE ML)

Managerial aspects on quality assurance (R EARIEE EEH)

Score (43 %)

Al

Decision-making on quality assurance & B4R IEUH

1

2

3

All

Identify critical control points i 5 <447 41 &
Critical control points are defined in the milk powder production line where potential hazards

for food safety can be prevented or reduced to an acceptable level
58 S HE T I R ) DG SR ] R DABH LE B AIG £ i 22 4 6 55 B T 432 (19 [

Al2

Validation 3&iiF
Validation activities are established in a dairy company to ensure in advance the

effectiveness of designed CCPs, control measures, and monitoring systems

Wy In TR A SR AT IS IE R BRI i A0 BOE 2Tk KT R G Rk

Al3

Traceability 7] 8 %

The dairy companies are able to identify and trace all materials from their supplier include
raw milk and packaging materials as well as the finished milk powder product dispatched to
their customers; The companiestestthe traceability system atleastannually

Fom AT BB R R O50RS . BaRR BILRIRS, FTE 95k R i BB 1 e
B I AR G A — K

A2

Quality behavior &R

A21

Training 37

Training or continuing education on food safety for all foodservice workers at all levels of
dairy chain, including the milker; Regular refresher training for all staff members and
occasional specialized training for specific quality staff in a dairy company, Additional
knowledge from professionals thatmaintain and continuallyimprove the system

FLol A & AN B B LIRSS N AR B R, AEHT L, Foh 3L SN Ak b
J B it o AR HR SR I 5 I I L& AR R 5 v B AR R b R
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A 2.2 | Supenisionandsupportschemes Wi K 5 %
Effective supervision regarding food safety; Food consultants can provide a formal

conceptual framework of quality management to locate technical aspects
B ROHEAT 2 A B £ I ] £ gk 1 2 T T R SR s A B AR T B AR R

A3 Auditing and certification % 5\iE 0|12

A3.1 | Sampling & laboratorytesting #ili4 Il

Structured sampling (with fixed frequency and company own sampling plan is present)
conducted on raw materials, final milk powder product and environmental samples to
confimm food quality and safety performance (including microbiological and chemical
hazards)

MPEREL G 2877 dh . RAEETHEAT A5 A HIRE ([ 2 AR R AtRe 2D Lt O £ b i B 22
& (OFEMAEMGEE M a®)

A 3.2 | Corrective actions {4 it

The dairy companies use the information from identified failures in food safety and quality
management system to make necessary corrections and prevent recurrence; There have a
documented procedure for handling non-conformances to identify corrective actions,
appropriate timescales and personnel responsibility; Verification has been effectively
implemented

FL I AR X IS £ 5B 22 A MR AR AU AS R HEAT S R i s SO AL ERAN A& 7 i
IR AN R T OdE 4 i, SodE PRI ), R R L3iAE: AROHATIZE LIE

A3.3 | Documentation & record ittt

Structured documentation system that keep-up-to-date with assigned responsibilities and
on-line available for all staff; Full registration/record of critical product and process data and
accessible to all staff on-line

SR SO IE S R GE BB I SE B DU 20 BC TS BT 53 RIS A4S s e 48 % G 7™ d i o
FEIERT P 53 LRI W] 75
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Section 2 Technological Aspects on Quality Assurance (i ERIERE AR )

B Technological aspects on quality assurance (& ERIERAES) Score (4+%%)
Stage: Farmers BrBt: @ik
B1 Farming practices RMIEZ) 11213
B 1.1 | Identificationsystem &3R5 £4¢
Each milking cow is identified by individual ID (ear tag or neck-chain); a mechanism of
identification is used to identify specific dairy cattle
B R YA R B IR (B BRI « B S LSRR 4 i 7 5 4
B 1.2 | Animalhealth zh¥){i 5
All farms have a named veterinary surgeon or practice who visit on-site at least annually
with the veterinary health plan (VHP) show routine preventative treatments (e.g. food care,
mastitis prevention, vaccination and worming programs etc.); Each farm is equipped with
suitable facilities to isolate sick orinjured cows
BRI AA RS —NEEE, FERDME A, JHRMEBE/RETY (VHP) #1T
HRLTST (B E . FURR T HEH . B HGRIBR A o BASRIGHC & 53 ) B R RS
ZAGEA Yy
Stage: Milk collection stations BrBt: JERM gy &
B2 Collection stations W&y 11213
B2.1 | Regularlymilking 5& #1443
Cows in milk are milked regularly =425 & B4
B 2.2 | Withdrawal period {5 %51
Medicine use is recorded to ensure that milk from cows within the withdrawal period for any
medicine is disposed and does notenter the food chain
LKA LA DR AL A AT 24515 24 S B 5 24 P AR 9 AN BE N oLk
B2.3 | Worker hygiene T AT
Clean suitable gaments are wom by people involved in the milking process with clean arms
and hands; Workers suffer from notifiable diseases are kept away from all aspects of work in
and related to the milking parlor
TNAEG YL RE 5 15 80 AR IR IEIE U T8 AT A 008 M8 G 0 T & B I e 55 93T
) LA
B2.4 | Milking £}
Teat washing and disinfection before milking is controlled; The raw milk is cooled down as
rapidly as possible after milking with simultaneous stirring for uniform cooling; The
temperature and pH are controlled within the right range
FRYIRTEBE IR R0k BEYIE IS SRR g 4 a4 0 [ IS 4 DARA ORI 5374 41 S IR EE AT
pH &
B2.5 | Chemicals 1£2:7]
Instructions for use are strictly followed where chemicals, pesticides or cleaning agents are
used; Only chemicals which are registered by official bodies for use on a dairy farm are used
and stored in a clean manner and remote from the milking facilities
A SRR BRI e f R B s R BT e T A A p i
70 ORAFAEHEVE A B B B 4 st
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B2.6

Parlor condition £ 45/7

(1) no evidence of vermin, birds or domestic pets; (2) no potential hazard of glass
contamination from wulnerable lights; (3) walls, doors and floors are easily cleanable; (4)
sufficient lighting for cows to see and function efficiently; (5) external doors and windows are
sound and weather-proof; (6) no mess or rubbish as harborage for vermin; (7) clean
equipment; (8) no excessive dust, no smoking; (9) well drained floors

(LD BFER, X REXFERY: (2 SHNIBEI T AEREREGE: (3) HiEEN
HREEL 1], KM (4 REMMIL (5 [TEESSEP AR (6) TRk LA e
g0 (7)) WEE: (8) TERATWME:  (9) bR REF

B27

Clean potable water 1% )X 7K
Cows have access to sufficient clean water; Clean running water for cleaning of dirty cows,

rump bars and floors during milking; potable water for the cleaning of milking machines
Wb AT 7 R T IR T AR AKIB Ve W SR B AR IR IE e W e &

B28

Milking/cooling equipmenthygiene # & 4
Correct cleaning and disinfection with detergent dose, water temperature and rinse;

Reviews and periodic maintenance
IEFEVERE T GERESAAE. KEAHIK o & e figed

Stage: Distribution FBt: Z%Hy

B3

Distribution 4>#f

B3.1

Quality control prior to/during trans portation iz % 5 iz % i #1157 f= 3% i

Prior to raw milk transportation the driver monitors the temperature and acidity of milk using
portable thermo- and pH-meters, records of loading temperatures are kept; During
transportation the milk temperature is not exceed 10 °C, the temperature of milk tank is
checked with Time-Temperature indicators

18 % 2 B LA SR R B AR B I ie s RIS Hind B2 b JsURHghiR AR i 10°C:
A5 FEY A ] - P2 73 st A 0 47 i

B3.2

Cleaning procedure J& &85
Documented cleaning procedures are maintained for all vehicles and equipment used for

loading/unloading
Xof BT WA 2 K B TS AL P HEAT SO D %

Stage: Dairy processors BiBt: LM IIT AR

B4

Milk reception JE& &9y iese

B4.1

Inspection #&3
The dairy companies conduct general quality inspection for temperature, acidity and

antibiotic residues which have allergic reactions to penicillin
KR B, FEAM AR IR R, MyTH R E

B4.2

Hygiene condition A= 414

Strict hygiene conditions during milk reception and appropriate cleaning with sufficient
disinfection of milk containers are adopted; The control measures include duration of
cleaning time, temperature and concentration of disinfectants; The effectiveness of the
cleaning method are controlled and regularlychecked

WCAR IEORHI R 37 A P B T AR SR, A R P e e AR O s o) T A S AR PO it L 45 Vi e
TRk . RS, BB AR, IR TS TAE RS A R

B4.3

Filtration i 7&
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The filters are frequently changed to prevent sediments actas milk contaminants
R 2 e AR IR DURR S Gt

B4.4

Storage %

Raw milk is kept at the lowest possible temperature and treated within 72 h; Silo tanks are
provided with stirring system for the uniform cooling of milk; Daily cleaning schedules for silo
tanks are setup and documented

JREMTE R AT RS T T 72 /NI A AL B AELEERC A BLEE R GG 510 SCHd s
H 5 HE i W

B5

Transformation 7=&#4k

B5.1

Heating time & temperature JN#HE FE 5} E]
The heating time and temperature are strictly controlled and checked in the pasteurization

step; Corrective actions are taken based on the records of pasteurization parameters
O PR KRR A Hh P A A A I T AR s AR S K K R S AT ki i

B5.2

Cooling pasteurized milk ¥4

Leaks in the barrier between the milk and the cooling fluid are predicted; The pressure
difference between pasteurized and untreated milkis tested and calibrated
R KW 58 KR A A FLEdE s DI AE K B G R A AL B 5 2 A1 F) s ) 22

B5.3

Pasteurization equipmentdesign K& ¥ #% %1t

The pasteurization equipment is propery designed and meticulously operated; Automatic
safety system to prevent too low or too high temperatures

IWHEAE L ROKE e H 324 RGELE I s AR B i 2

B54

Equipmentcleaning ¥ #&i&
Cleaning and disinfection procedures of the heating equipment are optimized and
programmed; Duration, temperature and concentration of the cleaning solution are checked

and records are kept
PRALKS IR a5 FIE el 28 SCAFRII I RIE VR AIRE . KU R Pl

B5.5

Factory layout T.J #%it
The environment is an important aspect of the processing line after pasteurization, tight

barrier between the productand its environmentis designed to prevent cross -contamination
KB G ETE IR0 BB, 7KW G = SR/ SR 5E 2 TR] v U S 1) BHL R DLBE 658 S5 4

Stage: Wholesalers/retailers BrB: #tRH/Z8MH

B 6

Retail practices B&E3)

B6.1

Traceability 738 i
Each wholesaler, or retailer should at least be able to ensure that milk powder products in
their control are traceable to the supplier; The system should be reviewed at least yearly to

ensure thatit is delivering the required level of traceability

BN A R AR CR N 7 it P E W BRI B TR A &R A R AR — IR

Stage: Consumers MrEt: Y #%&

B7

Final food preparation & & MR

B7.1

Expiration date 7 & %Y
No expired milk powder reaches its consumers
TH B AN o B 9y
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Open-questions (FF A &)

Please answer the following open-questions in English or Chinese.
A R rh S S (R T ) R

Please use the space below to suggest what you think should be the challenges for
China’s dairy chain to comply with quality assurance systems and food quality and safety
standards of EU:

I FH T T 0 725 TR B DS DA Dy b L M 1 D o B PR 2R R TR L i Jo B 22 i T 1Y)
AR o B D B R AGR AT 4 O

Please use the space below to propose what you think should be the possible strategies
for China’s dairy sector to produce milk powder in accordance with quality assurance
requirements and EU standards:

i T T AR 25 TSR BT DA A A O A R 4 ) SR AT AR e [ 4 4 o B PRI A 5= B R
PRAEREAT W 227

Please use the space below to state your additional comments you might have:
I FH T T ) 25 ) 25 %o A R I 65 8 25 ) 800

Thank you for your time! R &K RS 5!
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Appendix 7

App. 7
Interviewee

Record of interviews

Content

What are the key challenges to upgrade the quality and safety of China’s dairy chain and What are the reasons and

accompanying solutions to these challenges?

Traceability

Member from China Dairy Industry

Association

Quality controller from Yili Group

Deputy director from MOA

Training

Member from China Dairy Industry

Association

Researcher from Inner Mongolia

Agricultural University

Quality controller from Yili Group

Supervisionand support schemes

Researcher from Inner Mongolia

Agricultural University

Corrective actions

Inspector from Yili Group

Documentation & record
Member from China Dairy Industry

Association

Inspector from Yili Group

Identificationsystem

Quality controller from Yili Group

There are three batches a day for raw milk collection in each cattle farm, the
raw milk is mixed together after mechanical milking, you can trace back to the
specific batch, but it's not possible to trace backto specific dairy cow

Raw milk sample from each dairy cow is preserved before mixing, tracing
back to specific cow 5 not a problem. But the data is recorded in document,
not computer.

For the district around modern cities there’s no problem to accomplish

electronic records, for the other districts maybe stilluse written records

The government undertook training of dairy farmers regularly, but the quality
of dairy farmers is a big problem, they are poor and have no education
background, they do not necessarily operate according to the training

The farmers may not totally understand what they learned. Alo, maybe the
training cannot meet the real needs of the farmers. The vertical integration
would be the only way to solve this situation. From my experience, they care
more about animal health than food safety behavior

There’s no profit motivation for dairy farmers

The responsibilities from different government departments were not clear,
and in the end, nobody in the authority was available to take specific
responsibility especially for the numerous private milk collection stations.
Thus, the government responsibilities from different departments are

overlapped, making clear responsibilities is necessary

Sometimes w e report problems to the managers but receve no reply. The

managers should engage employee involvement

The documentation and records could be easily falsified. Electronic record will
improve this situation to some degree

The w orkers take the responsibility to record per hour, if they miss out one
data, it is possible to falsify because usually the fluctuating range of data is

stable. Punishment is necessary in this matter

For some small farms, there’s no ID tag because the farmers can recognize

their cow svisually, or they can paint a sign w ith color on the tail of the cow
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Animal health
Sometimes two farms share one veterinary and no structured VHPs with
Quiality controller from Yili Group
documents
] Every farm can aways reach veterinaries for free. The preventative
Deputy Director from MOA
treatments performed very w ell
Worker hygiene
) B Sometimes milkers from private milking station do not w ear working clothes
Quality controller from Yili Group
and w ash arms and hands

Parlor condition
Inspector from Yili Group Sometimes the cow dropping is not cleaned immediately in small farm
Milking/cooling equipment condition
Quality controller from Yili Group Sometimes use less concentration of detergent to reduce w ashing times
Quality control prior to/during transportation
The milk collection station outsourcing raw milk transportation to uneducated
Quality controller from Yili Group ) ) ) o ) )
driver with a truck, regular inspection is conducted by dairy companies
Cleaning procedure
) B Cleaning is performed verywell in summer, not very well in winter because the
Quality controller from Yili Group
w ashing wateris easy to be frozen in the truck
Expiration date
The flavor, state, and bacteria content are changed before the expiration date.
One reason & because of the poor rav mik quality. Bacteria count
2,000,000/ml (100,000/ml in Europe) based on the “National Food Safety
Standard — Raw Milk” cannot guarantee good raw milk quality. In addition,
ultra-high-temperature processing is the main sterilization method in China
o rather than pasteurization, the extreme heat temperature cause significant
Member from Shanghai Dairy
o losses in protein stability.
Association
The existing standards only refer to end products, raw milk and milk pow der
(“National Food Safety Standard — Raw Milk” and “National Food Safety
Standard — Milk Powder”). | suggested drafting new standard for dairy
processing during the meeting w ith MOA, but the government official rejected
the proposal because they think there’s no need to lay down dairy processing
standard to hamper the initiative of dairy enterprises.

The importin the EU of milk products from China hasbeen prohibited under EU legislation since January 2002, saying
that the Chinese residue pesticide system did not reach standards set down by the EU, to what degree do you think
the residue pesticide system has been improved?

The residue pesticide system is not making much progress, the gap of

Member from China Dairy Industry
categories and legal maximum of residue pesticide betveen China and the EU

Association
is very wide indeed
A quarter of dairy production is from “District around modern cities*, where has
Member from Shanghai Dairy built a good grounding in food safety performance, like Beijing, Shanghai,
Association Tianjin, and Guangzhou. Improving food safety according to the export

requirements of the EU can be fully completed

Do you think the application of QA systems in Chinawill cause resistance to change? Which change strategy is more
e ——
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suitable to China’s dairy industry, force-coercion with rewards and punishments, rational persuasion depends to expert
power or shared power with high level of employee involvement?

Shared power strategy is quite time-consuming, so lw ould say force-coercion
Researcher from Inner Mongolia strategy. Although the outcomes are lack of commitment, the advantages
Agricultural University outweigh the disadvantages. It w ould be better to combine force-coercion and

rational persuasion strategy

Member from China Dairy Industry
o Force-coercion strategy
Association
Member from Shanghai Dairy

o Force-coercion strategy
Association

I've already consulted some experts and they suggested lying dow n new national dairy processing standards, w hat’s
your opinion on this?
There are enough standards on dairy processing, referring pesticide residue,
Deputy director from MOA animal feed, aflatoxin, etc. | advise you to do more practical investigation
yourself and notto believe w hat the other people said.
Are the cost and sufficient time involved in implementing and continually maintaining QA system and tailor EU
assurance activities for specific characteristics of China’s dairy chain barriers?
i To tailor EU assurance activities and strengthen food safety in every stages
Researcher from Inner Mongolia ) ) ) o )
and points along China’s dairy chain is time-consuming because the levels are
Agricultural University ) ] o
various betw een different districts
Member from China Dairy Industry | The cost is a problem, it's impossible to up to EU standard across the country
Association in the shortrun
Member from Shanghai Dairy

o Sufficient time is a barrier, most of dairy enterprises put emphasis on sales
Association
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Appendix 8

App. 8 Summary of interviews and brief analysis
Subgroup 1: researchers from university/research institute (1 interviewee)

The researcher from Inner Mongolia Agricultural University has been engaged in the
investigation of farmer stage since 2004. She totally understands the difficulties faced by small
farmers. All educated young people are willing to work in cities, only the numerous poor
uneducated farmers stay in the countryside and raise dairy castles. It is difficult to have
desired effect on training and supervision. Therefore, she proposed to integrate dairy chains
by organizing small farmers to local cooperatives or dairy processors. This will ensure food
safety on one hand and help the small farmers make profits on the other hand.

Subgroup 2: staff members of government (1 interviewee)

The deputy director from MOA-Milk and Dairy Product Inspection Center didn’t fill in the
questionnaire but accepted the interview. He didn’t give clear answer to any questions during
the interview. He emphasized the importance of practical in-depth investigation and suggested
the researcher do not believe what the other people said. When the researcher raised doubts
about the application of traceability in dairy sector, he didn’t give direct answers but pointed out
the differences between cities. In modern cities traceability performed very well according to
his statement. The deputy director also emphasized that the dairy chain integration had been
suggested but unfeasible to the present time.

Subgroup 3: members of dairy association (2 interviewees)

The member from China Dairy Industry Association accepted the interview anonymously. He
confirmed that the frequency of inspection on raw milk quality was greatly increased after the
melamine crisis. He also expressed strong discontent over the new standard on raw milk,
which was considered as a backward step on bacteria count. However, with regard to the
export of composite products from China, he called for changing an attitude of exclusion on
Chinese dairy products. He believes that Chinese dairy industry is qualified to satisfy stringent
EU standards.

The member from Shanghai Dairy Association felt free to answer questions during the
interview. He interpreted the low scored indicator “Expiration date” — Poor raw milk quality and
high temperature treatment (UHT). He advocated making dairy processing standards. But his
proposal was turned down by the authority. He was quite confident in the food quality and
safety performance in the “District that around modern cities”, e.g. Shanghai.

Subgroup 4: workers from highly modern dairy companies (2 interviewees)

A quality controller and a quality inspector came from Yili Group accepted the in-depth
interviews. Most causes of low scored indicators were explained in detailed by these two
respondents. Apart from the explanation of practical operations, they also put forward weak
points that specific derived from this subgroup — neglect of corrective reports and worker
hygiene problems.
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