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Abstract
Potato is the fourth most important food crop in the world. �e potato staple food strategy launched in 2015 has 
brought new opportunities for the development  of  potato  industry in China. Zhejiang province has its unique 
development strengths and experiences in potato industry though potatoes are neither staple food nor staple crop 
in Zhejiang province. In this study, the foundation of the potato staple food development in Zhejiang province was 
elucidated from the perspective of the whole value chain involving potato production, process and consumption. 
Speci�cally, through the measures of varieties breeding for special use, localization of seed potato, regionalization of 
planting areas, diverse processing and popularization of staple food products, the implementation of potato staple 
food was gradually accelerated and the potato industry was further upgraded. In addition, a consumption-oriented 
collaborative extension model for the development of potato industry chain was established. �e results in this study 
will provide an important reference for the sustainable development of potato industry in certain areas in China or 
in Asia where there are similar natural resources and dietary habits with Zhejiang province. 
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INTRODUCTION
Potato is the fourth food crop in the world a�er 
wheat, rice and corn (Ezekiel et al., 2013; Zhang et al.,
2017). Since potato is highly adaptable to climate 
conditions with short growth period, balanced 
nutrients and long value chain, it has been widely used 
in staple food consumption, process and utilization 
(Beals, 2019; Mu et al., 2017; Zhang et al., 2017). 
China is the world’s largest potato producer and 
consumer (Wang and Zhang, 2004; Scott and Suarez, 
2012; Zhang et al., 2017). Around 70% of potato is 
taken for fresh consumption (Zhang et al., 2017).

In 2015, the government released the strategy of
potato as staple food, the proposal of potato staple food 
strategy o�ers an unprecedented opportunity and 
points the way for accelerating the industrialization 
of potatoes, and followed by a series of problems that 
need to be solved, such as the adjustment of variety 
structure, the integration of agricultural machinery 
and agronomy, the processing technology and 
equipment of staple food products, and the change 
of consumption habits (Cai, 2016; Cai et al., 2016; 
Zhang et al., 2017).
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Zhejiang province is situated on China’s eastern coastal 
area and to the south of the Yangtze River Delta. It 
is close to Shanghai and has similar consumption 
habits and dietary culture with the urban belt areas 
of Yangtze River Delta. Zhejiang province has a high 
level of urbanization, convenient transportation, 
high market potential as well as a developed and 
active economy (Fan et al., 2015). Meanwhile, 
Zhejiang province is a food - de�cit province with 
a food self-su�ciency rate of only 36%, and the per 
capita cultivated land is less than half of the national 
average (Qin et al., 2018). As  the  acceleration 
of industrialization and urbanization, cultivated land 
and water resources are decreasing continuously. 
Since potato cultivation would save water, land and 
fertilizer, and potato has higher economic bene�ts 
than other major crops in Zhejiang province. As 
a consequence, potato has become the strategic 
plan for food security and promoting the  supply 
- side  structural reform in agriculture in Zhejiang 
province under the background of the  potato 
staple food strategy. 
Zhejiang province has a total potato planting area of 
over 50,000 ha, harvesting more than 0.9 million tons 
in 2016 (Cai, 2016; Cai et al., 2016). According to the 
climate and environment of potato growing zones, 
Zhejiang province was classi�ed as the central double 
crop zone which accounted for more than 10% of 
the whole country (Jansky et al., 2009; Su and Wang, 
2019). Potato production is concentrated in spring 
and autumn season, and is dominated by spring 
potatoes, accounting for about 70% of the year. �e 
implementation of potato staple food development 
strategy o�ers a new opportunity  for potato 
production and points the way for the development 
of the potato industry in Zhejiang province. 
�e paper is organized as follows. On the basis of 
elaborating the development strategy of potato staple 
food in Zhejiang province, this paper describes 
the foundation and breakthrough of the whole 
industrial chain of potato from the aspects of variety 
breeding, seed potato breeding, planting cultivation, 
research and development of staple food products, 
consumption promotion. �e last section discusses 
and concludes the implications for the promotion of 
the development of potato industry.

OBJECTS AND METHODS

Objects
In this study, the development of potato industry in 
Zhejiang province was taken as the research object. 

�e data of the status of potato industry were attained 
from published literatures and the government 
agricultural extension departments, research 
institutions, government seed services regulatory 
authority, and farmer organizations in Zhejiang 
province. �e data of agronomic traits for varieties 
were collected from the reports of regional test and 
production test of potato varieties during 2015 - 2018 
in Zhejiang province.

Methods
�e approach of literature review and expert opinion 
was employed to propose a scheme of whole industry 
chain of potato industry in Zhejiang province. �e 
case study approach was used to understand and 
characterize the whole industry chain of potato 
industry in the central double crop zone of China.

Time and place of the study
Starting from 2005, the development of potato 
industry in Zhejiang province was studied. �e major 
potato growing areas including the hilly areas in the 
middle part of Zhejiang province, the mountainous 
areas of southern Zhejiang and the coastal areas in 
eastern Zhejiang, and the regions currently active in 
potato production in Zhejiang province were targeted 
for the study.

RESULTS AND DISCUSSION

�e development and extension of varieties for 
special use 
Around 98% of potato is taken for fresh consumption 
in Zhejiang province. To promote the sustainable 
development of potato staple food, varieties for 
special use was emphasized and considered as an 
important breakthrough. 
A breeding system of varieties for special use is 
integrated with Industry - Academia - Research 
collaboration, which is driven by the government, 
led by research institutes and implemented by 
demonstration base/enterprises (Figure 1). With 
reinforce on scienti�c research funding and �nancial 
support, the breeding system for potato varieties has 
obtained a leap development and achieved a virtuous 
cycle of �nancial investment, scienti�c research 
and production practice. �e collaborative group 
led by Zhejiang Academy of Agricultural Sciences 
conducted large-scale screening of early-maturing 
varieties for fresh consumption, and has introduced 
and selected varieties with high dry matter contents, 
and has developed a number of new high-yielding 
varieties including special use for fresh consumption, 
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starch processing, fried potato and whole powder 
processing. Among these new varieties, the highest 
yield of fresh potatoes can reach more than 45 t/ha
while the amount of seed potato was reduced by half. 
For example, the new variety ‘Zheshu 956’ has a fresh 
potato yield of 45 t/ha, yellow �esh and high dry 
matter content, which can be used for whole powder 
processing; ‘Zheshu 966’ and ‘Zheshu 932’ with high 
dry matter rate and yellow �esh have been identi�ed 
for fresh consumption.

�e new varieties extension model is based on the 
linkage of the three - level extension departments 
of the province, counties and townships, starting 
with the construction of demonstration bases and 
packaging products, and then the integration of 
production, supply and marketing. �e development 
of the industry will in turn speed up the extension of 
varieties, thus lead to the base - scale application of 
new varieties.

Figure 1. �e scheme of whole industry chain of potato industry in Zhejiang province

Localization of seed potato breeding technology 
�e quality of seed potato plays a decisive role in potato 
yield and quality. Potatoes are vulnerable to viruses 
during production, resulting in degradation and yield 
reduction, especially in the high temperature and 
humidity conditions. �e coverage of �ne seed potato 
in potato planting area of Zhejiang province was low, 
accounting for only about 25% of the planting area, 
mainly distributed in the main production areas with 
large scale. �e seed potatoes are mainly reserved by 
farmers, accounting for about 75%, mainly distributed 
in mountainous areas and scattered planting areas. 
On one hand, due to the high price of virus-free seed 
potatoes, farmers are reluctant to buy them, which 
seriously a�ect the increase of potato yield. �e 
yield of fresh potato is only 50 - 60% or lower than 
that of virus-free varieties, which is the main factor 

restricting the yield of potato in Zhejiang province. 
On the other hand, the cost of transportation is high 
and the quality of seed potatoes varies from place to 
place. �erefore, localization of seed potato is a key 
factor to reduce planting cost, expand production 
area and improve potato yield.
Department of Agriculture and Rural of Zhejiang 
province and Zhejiang Academy of Agricultural 
Sciences jointly established a virus-free seed potato 
breeding system based on stem tip detoxi�cation 
tissue culture and mini-type potato rapid propagation 
in greenhouse. It has the characteristics of high 
propagation coe�cient (60 - 80 times) and few 
generations. It is suitable for virus-free seed potato 
breeding in low latitude and low altitude areas, 
and making full use of the mountainous areas in 
high-altitude regions for seed potato production in 
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summer season. Practice indicates that virus-free 
seed potato using their method is able to e�ectively 
reduce the amount of seed potato by 50% with similar 
yield potential, and the incidence of late blight and 
scab is much lower than that of the seed potato from 
Northern China.
In recent years, the technology of insect-proof net 
batch harvest cultivation is the dominant extend 
technology in seed potato breeding. In the green 
house, insect-proof net (or non-woven fabric), 
seedling-raising substrate and double-color plastic 
�lm were used, potatoes were harvested from the 
insect-proof net (or non-woven fabric) in batches. 
Practices indicated that the technology is easily and 
conveniently operated, practical and labor-saving. It 
is an important measure to  improve  the e�ciency 
of seed potato in facility cultivation, thus accelerate 
localization of seed potato. 
�rough launching seed potato breeding bases in high 
altitude regions and the adoption of insect-proof net 
batch harvest cultivation, the seed potato harvesting 
in spring can be used for autumn potato sowing, and 
the seed potato harvesting in autumn can be used for 
spring potato sowing. �e local breeding technology 
system for virus-free seed potato e�ectively solves the 
problem of seed potato, which is of great signi�cance 
for promoting potato industry in Zhejiang province.

Optimization of the regional distribution of  potato 
production
Establishing the main potato producing areas is 
conducive to clarifying the status of potato staple 
food strategy. With the development of potato 
commercialization production and market demand, 
the  regional  distribution  of  potato  production was 
basically determined. �ree dominant regions were 
initially formed as follows: (1) �e hilly areas in the 
middle part of Zhejiang province. �ey are mainly 
concentrated in the hilly areas of Jindong, Yiwu and 
Lanxi city. Planting areas are relatively centralized, 
and the renewal and replacement of varieties is 
timely. In this area, there are mainly early-maturing 
potato varieties for fresh consumption. With a long 
history and a good industrial base, it has been sold 
to large and medium-sized cities such as Shanghai, 
Hangzhou and Ningbo; (2) �e mountainous areas of 
southern Zhejiang. �ey are mainly concentrated in 
mountainous areas of Yueqing, Pingyang, Cangnan, 
Suichang and Longquan city. Planting areas are 
relatively scattered, the varieties are mainly local 
varieties. Potatoes in these areas are mainly self-
produced and self-sold; (3) The coastal areas in 

eastern Zhejiang. �ey are mainly concentrated in 
hilly areas of Linhai, Ninghai, Cixi, Xiangshan and 
Yinzhou city. With a good industrial base, potatoes 
in these areas are mainly used for processing. �ey 
are mainly purchased by processing enterprises such 
as Liwayway (China) Co. Ltd.
Optimization of the  regional  distribution  of  potato
production motivated the variety extension and
technology application, Zhejiang province established
a consumption-oriented industry chain collaborative 
promotion model including �ve parts, such as 
extension department, scienti�c research institutions, 
professional  farmers, processing enterprises and 
network sales (Figure 1). Scienti�c research institutions 
and extension departments carried out research 
integration of breeding and cultivation techniques to 
guide professional farmers, the professional  farmers 
sold out fresh potatoes to processing enterprises or 
fresh-selling enterprise for  an  order, the enterprise 
carried out product processing, brand cultivation and 
marketing to supermarkets. Meanwhile, the enterprise 
promoted sales in the form of e-businesses and other 
network forms. According to the marketing situation 
of the market, the enterprise or the merchant feedback 
market preferences and demands to the scienti�c 
research institute and extension departments.

Popularization of potato staple food
In�uenced by the traditional dietary culture and 
habits, the staple food of Zhejiang residents is mainly 
rice. Potato is more o�en used as vegetable. In order to 
break the bottleneck of potato staple food production, 
adapting to consumers’ consumption habits and 
dietary preferences may be more important than 
changing residents’ consumption concept directly. 
�erefore, demonstration enterprises in Zhejiang 
province are encouraged and guided to use di�erent 
processing technologies to obtain diversi�ed potato 
processing products, especially potato staple food 
products. Processing promotes potato consumption, 
and consumption stimulates potato production, thus 
extending the potato industry chain and increase the 
added value of the industry.
�e processing technology of potato  full powder 
plays a crucial role in realizing the staple food of 
potatoes, which organically links the pre-production, 
mid-production and post-production of potato 
products. Zhejiang Academy of Agricultural Sciences 
developed a set of “whole cell pre-pasting potato 
granule full powder production” technology. It is 
especially suitable for the full powder production and 
applied in small and medium-sized enterprises in 
Zhejiang province.
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In the past few years, there was almost no industrial 
basis on potato staple food industrialization. With 
the implement of the staple food strategy, a batch of 
demonstration enterprises tried to process staple food 
suitable for residents’ dietary habit, such as potato 
Mantou, potato rice and potato rice noodle, potato 
rice cake and other potato staple food. In addition, 
some demonstration enterprises develop a series of 
traditional and local specialty processing foods with 
fresh potatoes or potato whole powder. For example, 
Longyou rice cake, Jinyun noodles, and Wenzhou 
vermicelli. �ey are  well  accepted  by  consumers in 
local areas. �e diversi�cation of potato staple food 
products for residents’ dietary habits could stably 
increase market capacity of potato and speed up the 
potato consumption. 

CONCLUSIONS
�e strategy of potato staple food involves the potato 
processing industry and its upstream and downstream 
industries. With the implement of the staple food 
strategy, Zhejiang province carried out a series of 
policy and �nical support. �e farmers’ responses 
to the policy will surely promote the development of 
potato production technology and provide quality 
raw materials for the potato processing industry. 
�e research institutes and enterprises encouraged 
and incentive by the policy and �nical support, 
conduct technologies innovation. Most importantly, 
the strategy will bring more changes for extending 
potato industry chain and increasing the added value 
of the industry. 
Based on the situation of potato production in 
Zhejiang province, the development of potato industry 
in Zhejiang province has its own unique strength in 
resources, geography and market. At present, Zhejiang 
province formed its own way for the promotion of 
potato industry based on the whole industry chain, 
including varieties breeding, seed potato breeding, 
planting cultivation, products processing and 
marketing operation. Speci�cally, varieties breeding 
for special use, localization of seed potato, optimization 
of the  regional  distribution  of  potato  production, 
and popularization of potato staple food had been 
conducted. Processing promotes potato consumption, 
and consumption stimulates potato production. �e 
sustainable and stable development of potato industry 
will play an important role in promoting agricultural 
efficiency and increasing farmers’ income in 
Zhejiang province.
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AGRICULTURE LED ECONOMIC GROWTH: THE CASE OF PAKISTAN
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Abstract
�e study attempts to test agriculture led growth theory for Pakistan. Time series data have been used for the period 
1980 to 2017. �e data series are tested for stationarity and found to be stationary at the �rst di�erence (I (1)). 
As the data contained a mix of I (0) and I (1) variables the ARDL Bounds testing approach is used. �e Bounds 
Testing approach con�rms a long run relationship. Error Correction Model is used to obtain coe�cients of both 
short and log run. Analysis of the model shows that except for Terms of Trade all the variables are highly signi�cant 
with expected signs. �e main variable of interest i.e, Agriculture has a signi�cantly positive e�ect on GDP. A 10% 
increase in agricultural GDP results in 2.8% increase in the national GDP (real terms). Similarly, 10% increase in 
the Gross Capital formation results in 5% increase in the GDP. Population has a negative sign for the coe�cient. �e 
results show that the agricultural led growth hypothesis carried weight and agricultural value added has the potential 
to help the national economy. �erefore, Pakistan needs to go for more value added and more e�cient agriculture to 
have a better impact on economic growth of the country in the years to come.

INTRODUCTION
�e role of agriculture in economic growth of 
developing countries has been debated since long 
with basis of many resting on qualitative analysis, 
although many studies show a positive relationship 
still many don’t support the thesis. Pakistan being 
an agricultural country for most of its history and 
has been known to be riding on the shoulders of 
the agriculture sector. �e agriculture sector has 
been dominated by the crops sector through most 
of the course of history only to be overtaken by the 
livestock sector in the year 2014 (GoP, 2004). �e 
crop sector was in turn dominated by only four crops 
viz. cotton, wheat, rice and sugarcane. Wheat was the 
food security crop while the other three contributed 
as the cash crops with cotton and rice leading the 
exports list. For a country where agriculture has 
been contributing over one fourth to the GDP, the 
decision of allocation of resources is too important 
to the ignored.
It has been opined that increasing agricultural 
exports is likely to increase incomes and add to 
foreign exchange earnings (Johnston and Mellor, 
1961b). Others found that for developing countries 
like Pakistan agricultural exports have positive but 
insigni�cant association with the GDP growth, 
owing perhaps to the export of primary and raw 
commodities that �nd it di�cult to compete in the 
international markets (Mahmood and Munir, 2017).
Results of most earlier studies have been doubted 
based on the reason that these which did not take into 

account the time series properties like unit roots in 
the data which could lead to spurious results (Tsakok 
and Gardner, 2007). Some studies attempted to the 
study the phenomenon using bivariate analysis using 
the Granger causality (Ti�n and Irz, 2006) which is 
considered to be too simple to capture the real life 
relationships as Titus, 2015 called it misspeci�cation.
With limited resources it is valuable to have an 
idea of how to allocate resources among di�erent 
sectors. �e belief of Agriculture as the driving force 
behind developing economies needs to be tested 
quantitatively.
�is study aims to quantify the impact of agricultural 
growth on the overall economy of Pakistan. Time 
series analysis techniques are suitable to achieve such 
objectives. Time series has seen a lot of development 
during the recent decades. �e development of 
concepts like that of stationarity and the tests to 
check it have cast doubts over the reliability of 
results reported by earlier studies. One of the recent 
techniques in vogue today is the Autoregressive 
Distributed Lag (ARDL) that has an edge over the 
previous approaches. �is approach is better suited 
when the data is small, and the variables have di�erent 
orders of integration.
�is study is divided into distinct sections. �e 
following section focuses on the review of literature, 
followed by the section on methodology where the 
model is described while the results are discussed in 
section three. Section four �nally concludes the study 
with suggestions for future research.


