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3.1.2 Setting Assumptions

As a proposed demonstrative survey, an investigation was carried out to examine the emergence of

high value-added products and their sales promotion.

a. Background

In Ghana, the ratio of processed products is minimal in relation to the volume of agricultural

products produced such as roots and tubers and grains. Namely, the food-processing industry based

on agricultural products remains at the developing stage.

At present, most foodstuff processing is undertaken by small-scale processing businesses,

cooperatives based in agricultural villages, or farmers themselves. Medium and large-scale

processing businesses are obliged to comply with the quality standards set by the Ghana Standards

Board（GSB) and Food and Drugs Board (FDB). However, small-scale businesses are not subject to

such regulation with the result that processing technology, quality and hygienic management, and

packing, etc., remain at an extremely low level of development. In 2010, CSIR-FRI conducted

technical research in Ghana funded by the West Africa Agricultural Productivity Program (WAAPP)

of the World Bank on processing yam, cassava, sweet potato, and cocoyam (taros) into high

value-added processed foodstuffs. However, such research was limited to examining processing

technologies with no examination of matters such as procurement of raw materials, distribution, and

sales promotion, etc.

Therefore, as the first proposal it was planned to discuss and examine with stakeholders methods of

procuring raw materials, promoting distribution and sales, and incorporating the results of technical

research into the value chain. In doing so, it was deemed necessary to proceed with the

demonstrative survey after discussions and examinations had been completed with the stakeholders

in the value chain such as the producers, the distributors (both wholesale and retail), the foodstuff

processing enterprises, eateries, hotels, and the consumers, only after all of these stakeholders have

understood their respective benefits and roles.

b. Outline

a) Discussions with the stakeholders

The stakeholders were contacted to thoroughly examine and identify the feasibility of investing in

the value chain, then the ideas for product development were narrowed down through discussions,

and finally their cooperation was ensured concerning the manufacture of trial products and the

formulation of sales plans.

Discussions were held with CSIR-FRI (and the World Bank having sponsored the research)

concerning the possibility of applying the above-mentioned research results and using facilities for

completing trial products, etc., and agreement was obtained on their cooperation with this Study in
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the current fiscal year. Besides, in 2010, CSIR-FRI carried out research on processing technologies

for high value-added processed food products related to yam, etc., and developed freezing

technologies for cooked roots and tubers.

b) Narrowing down ideas on promising product development

Ideas on promising product development were narrowed down on the basis of information obtained

through interviews and discussions with the above-mentioned stakeholders, and a proposed list of

specific new products was prepared. Such narrowing-down activities were carried out in the light of

whether or not there were private businesses likely to become implementing entities, whether

investment from overseas can be expected, and on consumer trends in Ghana (and overseas export

markets). The following were assumed in terms of actions and ideas for product development

(targets for narrowing-down exercises) at the present stage:

It was assumed that the following ideas were examined in the Study and narrowed down.

 Development of Cooked or Semi-cooked New Yam/Cassava Processed Products

 Product development is done using freezing technology for cooked roots and tubers

developed by CSIR-FRI.

 Yams boiled by vapor heating, pressurized vapor, or far-infrared-ray emission

appliances, if packed in a retort pouch or vacuum-sealed, can be consumed easily and

instantly in households, restaurants, or street stalls. For example, in street stalls they

can be boiled as they are in a vacuum-sealed state and can be sold, thus enhancing

hygiene. Problems relating to quarantine can be diminished and export opportunities

can be expanded.

 The unit amount can be adjusted by products being cut into smaller pieces, then

processed and finally packed. Thus, consumption by individuals and small families

will grow and losses in the process of consumption are likely to be reduced.

3.1.3 Methodology of Demonstrative Survey

a.Overview

It was decided that within the framework of the demonstrative survey, information collection and

analysis would be conducted through a questionnaire survey as a follow-up to developing new

cooked/semi-cooked yam and cassava processed products and organizing sample-tasting events.

More particularly, proposed new products were examined with counterparts in Ghana, and trial

products were produced. Using such trial products, questionnaire surveys were conducted at retail

shops such as local supermarket stores. It was decided to collect, together with information on the
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taste and quality of products, information on the price range of products (if commercialized) and the

frequency of customers’ purchases, etc.

b.Determining Products to be Developed

In the demonstrative survey the following products were developed after in situ market survey and

consultations with local counterparts.

1. Packaged yam crisps

2. Precooked vacuum packaged yam

3. Yam legume flour

The following are the concepts of each product.

Product Packaged Yam crisps Precooked vacuumed
packaged yam

Yam legume flour

Characteristics  For snacks or
refreshments, not
necessarily for meal

 Easy-to-cook
product for
principal food.
(Need to be
refrigerated)

 Material for
cooking snacks,
main meals, and
desserts

Target
Consumers

 Middle to high class
urban residents,
including children

 (At Retails) Middle
to high class urban
residents, especially
working women,
housewives and
single people

 (At Restaurants,
etc.) Middle to high
class urban
residents and
foreigners

 (At Retails) Middle
to high class urban
residents,
especially working
women and
housewives

 (At Restaurants,
etc.) Middle to
high class urban
residents and
foreigners

Sales Channels  Supermarkets
 Other retail stores
 Roadsides

 Supermarkets
 Other retail stores
 Hotels and

restaurants

 Supermarkets
 Other retail stores
 Hotels and

restaurants
Places of
consumption

 Everywhere
(households,
offices, schools,
outdoors, inside
cars & trains, etc.)

 Households
 Hotels and

restaurants

 Households
 Hotels and

restaurants

Competing
products

 Imported potato
crisps

 Plantain chips
 Other crisps and

sweets

 Traditional recipes
of yams

 Other instant food,
such as instant
noodles

 Rice and bread
(potentially)

 Conventional flour
for pudding
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c.Organisational Set-up for Implementing the Survey

The demonstrative survey was carried out in cooperation with the following organisations.

 Implementing Organisations

 CSIR-Food Research Institute (FRI)

 This is a governmental research institute concerned with food

processing technology that has a stock of research results and

knowledge and expertise relating to yam and cassava processed

products.

 Institute of Packaging Ghana (IOPG)

 This is an NPO possessing a stock of designs and manufacturing

technologies on product packaging

 Global Farmers' Wives Association (GFWA)

 This is an association whose members are women from agricultural

villages in Ghana, and whose objectives and activities are to diffuse

and promote agricultural products and their processed products.

 Two restaurants in Accra city: Iris Kitchen and Tasty Treats

 Ghanaian cuisine restaurants frequented by customers belonging to

middle-income classes and above (housewives, office workers, students,

and children, etc.). They also have catering services.

 Coordinator

 Dr. Emmanuel OTOO

 Research officer belonging to CSIR-Crops Research Institute (CRI)

and expert on breeding and cultivating yams. He has a long history of

joint research with Professor Shiwachi of Tokyo University of

Agriculture. He also cooperated with the Study in the fiscal 2010 in

the capacity of a research coordinator.

The following is the organisational chart of work implementation.
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organisational chart of work implementation

roducts

cooked vacuum packaged yam and yam

site to a demonstrative survey.

, pre-cooked vacuum package

reconstituted into pudding based on defined characteristics by a selected in

controlled conditions of a sensory laboratory. It was also to enable the selection of samples for a

sensory evaluation was held in the Sensory Laboratory of the

house acceptance test was used for the sensory evaluation of all developed samples. And

sensory attributes evaluated included appearance (colour; colour uniformity),

yam chips), flavour (aroma; taste), and overall acceptability. Panelists were drawn from staffs,

students and National Service Personnel of the CSIR-FRI

Yam crisp was formulated by seasoning yam slices with different spices and de

In all, eighteen (18) samples of yam crisps prepared from puna and dente with different spices were

used for the evaluation. Also, two samples of boiled pre

used for the evaluation.

yam, boiled/roasted soybeans, boiled/roasted cowpea. Ten

al chart of work implementation

cooked vacuum packaged yam and yam

. The objective of the sensory evaluation was

cooked vacuum package

reconstituted into pudding based on defined characteristics by a selected in

controlled conditions of a sensory laboratory. It was also to enable the selection of samples for a

sensory evaluation was held in the Sensory Laboratory of the

house acceptance test was used for the sensory evaluation of all developed samples. And

sensory attributes evaluated included appearance (colour; colour uniformity),

yam chips), flavour (aroma; taste), and overall acceptability. Panelists were drawn from staffs,

RI.

Yam crisp was formulated by seasoning yam slices with different spices and de

In all, eighteen (18) samples of yam crisps prepared from puna and dente with different spices were

used for the evaluation. Also, two samples of boiled pre-cooked vacuum

used for the evaluation. Flours were prepared from boiled

Ten Different formulations were generated by

al chart of work implementation

cooked vacuum packaged yam and yam

The objective of the sensory evaluation was

cooked vacuum packaged yam and yam

reconstituted into pudding based on defined characteristics by a selected in-house panel under

controlled conditions of a sensory laboratory. It was also to enable the selection of samples for a

sensory evaluation was held in the Sensory Laboratory of the

house acceptance test was used for the sensory evaluation of all developed samples. And

sensory attributes evaluated included appearance (colour; colour uniformity), Texture (crispiness for

yam chips), flavour (aroma; taste), and overall acceptability. Panelists were drawn from staffs,

Yam crisp was formulated by seasoning yam slices with different spices and deep

In all, eighteen (18) samples of yam crisps prepared from puna and dente with different spices were

cooked vacuum-packaged yam, one each

lours were prepared from boiled

Different formulations were generated by

cooked vacuum packaged yam and yam-legume flour was

The objective of the sensory evaluation was

d yam and yam-legume flour

house panel under

controlled conditions of a sensory laboratory. It was also to enable the selection of samples for a

sensory evaluation was held in the Sensory Laboratory of the

house acceptance test was used for the sensory evaluation of all developed samples. And

Texture (crispiness for

yam chips), flavour (aroma; taste), and overall acceptability. Panelists were drawn from staffs,

ep-frying until crisp.

In all, eighteen (18) samples of yam crisps prepared from puna and dente with different spices were

packaged yam, one each

lours were prepared from boiled

Different formulations were generated by

legume flour was

The objective of the sensory evaluation was

legume flour

house panel under

controlled conditions of a sensory laboratory. It was also to enable the selection of samples for a

sensory evaluation was held in the Sensory Laboratory of the

house acceptance test was used for the sensory evaluation of all developed samples. And

Texture (crispiness for

yam chips), flavour (aroma; taste), and overall acceptability. Panelists were drawn from staffs,

frying until crisp.

In all, eighteen (18) samples of yam crisps prepared from puna and dente with different spices were

packaged yam, one each

lours were prepared from boiled

Different formulations were generated by



18

combination of different amounts of the three components.

Each judge evaluated a total of eighteen samples of yam crisps, two samples of boiled precooked

vacuum-packaged yam, and twenty samples of yam legume flour reconstituted into a thick porridge

(pudding) and sweetened with table sugar. Based on the mean overall acceptability, two samples of

yam crisps (ginger-flavoured and shrimp-flavoured) and three samples of yam legume flour were

selected for the demonstrative campaign. Both samples of precooked vacuum-packaged yam were

selected for the consumer campaign since there were only two samples.

The followings are the process of manufacture of the sample products;

Fig. 3-3 The process of manufacture of yam crisps

Yam

Deep FrySlice

Yam Crisps

Wash

Peel

Wash

Spice

Soak (shrimp-spice solution)

Deep Fry

Package

Cool
Cool
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Fig. 3-4 The process of manufacture of pre-cooked vacuum-packaged yam

Fig. 3-5 The process of manufacture of yam legume flour

3.2.2 Implementation of Demonstrative Campaign
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b.Precooked vacuum

The products were developed from two yam varieties, namely; “Puna” and “Punjo
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by 68.3% of respondents (n=189) while 695 was selected

respondents (n=184). The reasons for their verdict were mainly based on taste and texture. Most

respondents generally liked 455 because it was tasty and soft. Some perceived it as hard but liked it

all the same. O

Age, gender, educational level and employment status of respondents did not have any influence on

their choice of sample.

The reasons why respondents disliked sample 695

455. Another chunk or the respondents observed sample 695 as being sour, bitter or having a bitter

aftertaste which lingers in the mouth for a while. Some perceived it as hard, which makes chewing

difficult

explained that it was not tasty, too soft, dry, hard or salty, among othe
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Suggestions that bother in the product itself incl

some spices and more salt (1.0%), appearance and hardness of product, and including a sauce to the

product. Other recommendations

ingredients

Largely, the preferred size of the product as judged by the respondents (52.2%) was for it to remain

the same, even though 41.4% would rather have a product one and half or double the size of the

current product. The smaller minority (3.4%) of the study po

was reduced by half.

c.Yam legume flour

The followings are

Components
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Soybean flour
Cowpea flour
** Sample 425 was produced from yam flour, roasted soybean flour and roasted cowpea flour
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The preference test indicates that,

sugary, the overall impression of the sample by a bulk majority (55.7%) of them was that which is

tasty and or attractive. As a matter of fact, taste was the main determinant of sample preference.

remaining samples were also rated as tasty by some, albeit not as much as sample 126. Other

comments received by samples were “rough” and “not uniform”. 3.3% of respondents liked none of

the three pudding samples presented. Sample 425 was the least fan

observed it to be unattractive and not tasty. Other comments such as “much soya” and “rough” were

recorded for sample 917.
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 To promote cooperative relations among the Yam Sector Development Strategy and

the foreign stakeholders.

 To conduct agricultural development and agricultural village development based on

potential needs in the downstream portion of the value chain.

 Vertical and horizontal development of the output of the demonstrative survey:

under cooperative arrangements with various organisations in Japan.

 To discover and identify small and medium-scale enterprises with advanced

harvesting and processing technologies relating to roots and tubers, and to

facilitate their investment.

4.2.1 Promoting Contributions with the Yam Sector Development Strategy and
Cooperation

It is essential, as the first measure of this study, to provide an input into the Yam Sector

Development Strategy that will be initiated in Ghana, and, also to establish cooperative

arrangements with the Strategy (so that the results of this study may be fed into the Strategy). The

Strategy aims to promote the production, processing, and export of yam in Ghana. Meanwhile, the

International Institute of Tropical Agriculture (IITA) and International Trade Centre (ITC), which

are providing assistance to the Strategy, seem to consider promoting the value chain of yams under

similar schemes to other yam-producing countries such as Nigeria. In other words, by inputting the

outcomes of this study into the Strategy and its donors (IITA & ITC), the impact of this study can be

expected to spread not only throughout Ghana but also to other yam-producing West African

countries in the future.

The consultation for the development of the Yam Sector Development Strategy was initiated only

last year. Therefore, as of February 2013 when the policy dialogue took place, no specific policy

measure had been decided, except that the Strategy would be promoted mainly depending on

initiatives of private enterprises. It would be ideal for the value chain to be promoted through the

development of high value-added processed products on a continuing basis in the wake of extension

work (enhancing awareness and exchanging views) carried out by us in the policy dialogue and

workshop by targeting Government officials and private business people, with new input from the

results of this study (especially the demonstrative survey), and to promote further cooperative

arrangements with CSIR-FRI (our partner). As of now, CSIR-FRI seems already to be involved in

the Strategy. CSIR-FRI, backed up by the results of the last demonstrative survey, should be urged

to proceed with the practical application of its stock of food-processing technologies.
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4.2.2 Agricultural Development and Agricultural Village Development that Meet
Potential Needs in the Downstream Portion of the Value Chain

One conceivable approach is to provide technical assistance on yam production, especially

assistance that can meet potential needs in the processing industry in the downstream portion of the

value chain in conjunction with the ODA provided by the Japanese Government for agricultural

development and agricultural village development in Sub-Saharan African countries.

The varieties used in the last demonstrative survey were the white yam varieties Puna and Dente

(Punjo), which are now popular among consumers and are bought raw and cooked. These varieties

lack consistency and uniformity of size and shape. Accordingly, they are not always suitable for

large-scale processing. However, at present there is no alternative but to use these varieties simply

because there is no widely available variety that is suitable for processing. The basic issue is that

practically no processed products based on yams have ever existed; accordingly, there has been no

need for such a yam variety. Furthermore, as pointed out in the fiscal 2010 Study, in West African

agricultural village regions, especially in Nigeria and some regions of Northern Ghana there remains

a strong cultural tradition that values impressive forms of yams as raw roots and tubers1. Therefore,

yam varieties with forms making them easy to harvest and process have not been bred and

cultivated.

For example, in the case of Irish potatoes, various varieties have been developed and diffused to

meet each purpose of use such as conventional cooking, processing (in Japan there are specific

varieties for potatoes for salad, potato crisps, and fried potato) and for use as a raw material for

starch. It would be equally useful to choose and develop yam varieties that are suitable for

processing so that newly emerging demand can be met as the yam-processing industry grows in the

future, thus paving the way for promoting the upstream portion of the value chain.

If diverse varieties with forms and properties needed for various processing purposes, for example,

those for yam crisps, vacuum packaged yams, and yam flour, are to be developed and diffused in a

way that responds to the growth of yam processing, cooperation and links between downstream and

upstream portions of the value chain will be further promoted.

4.2.3 Vertical and Horizontal Development of Demonstrative Survey Results:
Under Cooperative Arrangements with Organisations within Japan

Measures to improve processed products and processing technology based on the results of the

demonstrative survey can be envisaged. More particularly, two forms of development can be

envisaged. One is vertical development designed to further refine already developed products and

1 Outcome Report of the fiscal 2010 Research & Study on Expansion of Agricultural Investment in Africa
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efforts alone. These are matters that must be addressed from a long-term perspective in cooperation

with stakeholders including local government organisations and other public organisations, and with

international organisations and ther international development partner organisations. These matters

are presented below together with possible countermeasures.

4.3.1 Consultants, NGOs and NPOs, and Government Organisations Supporting
Investment

When foreign enterprises including Japanese enterprises try to undertake agricultural investment,

they often require some kind of assistance or involvement by local stakeholders such as those

relating to pre-investment information collection, feasibility studies, identifying and matching

potential investment projects, and consulting services at implementation stages. In the course of this

Study it was confirmed that there are many local stakeholders. More particularly, they are local

consulting firms or related NGOs and NPOs. Among these are some with sufficient capabilities to

become partners in investment projects in terms of their willingness and competence.

However, these consulting firms or NGOs and NPOs naturally have strengths and weaknesses

depending upon areas of business. They vary in terms of size and competence. Moreover, it is

difficult for outsiders to detect these details. In fact, these details will remain unknown until actual

contact has been established.

4.3.2 Financing Schemes for Farmers and Small Businesses

As pointed out during the interview with USAID and as discussed in the workshop, one problem is

that the financial infrastructure for farmers and small businesses remains underdeveloped. As

regards financing schemes for farmers, questions have been raised on the present arrangement

whereby the time cycle of farming does not match that of bank loans and repayments. From the

farmers’ perspective, they must have funds prepared for farming by the time crops are to be planted

in order to procure the necessary agricultural materials, etc. Their loan repayments must start only

after their crops have been sold. However, financial institutions such as banks have a poor

understanding of farmers’ needs, so they often propose unrealistic conditions regarding periods of

loan repayment and paying-in timing of loaned funds.

Therefore, USAID is now studying the possibility of acting as an intermediary between financial

institutions such banks and farmers and agricultural processing businesses to have more flexible and

appropriate forms of loan services provided for farmers, etc. However, in the light of the

requirements of agri-business promotion and value chain promotion, financing in small amounts

such as in micro-finance would be insufficient, especially for processing business entities.

Accordingly, another financing mechanism will be needed to ensure loans of a sufficient scale to
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experts from Turkish private companies sent to Ghana. ITC also welcomes the participation of not

only Turkish experts but also experts from Japanese private companies, and is ready to pay the

necessary expenses for that purpose.

Japan is also expected to study, as soon as possible, the possibility of providing assistance in such a

context and to make best use of knowledge and expertise obtained in the process of addressing issues

related to the value chain of yam and cassava by working with the international community. Such

efforts on the part of Japan not only will result in promoting donor coordination, but also will have

the effect of spreading Japanese agricultural product processing technology overseas.


