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Abstract
The present study investigates the relationship between poverty and agriculture sector during 1990-2010 using variables GDP, rural poverty, fertilizers, tractors, improved seeds, water irrigation and agriculture credit. The main objective of this study is to see how agriculture effects and reduces poverty. The productivity of agriculture sector depends upon the agricultural inputs (fertilizers, seeds), irrigation system, and technology and agriculture credit. These inputs range from efficient provision of easy credit to the small farmer, availability of fertilizer, tractor and seeds, improvement in the effectiveness of the vast irrigation system, and finally farmer education. Furthermore, the high rate of population growth needs to be checked in order for the increased agricultural productivity to have any significant effect on poverty. 
Any effort to alleviate poverty in Pakistan needs a focused attention to this sector because of the bulk of the population attached to this sector and the reliance of other sectors on it through backward and forward linkages. The results indicate the importance of increasing the productivity of fertilizers, number of tractors, seeds and water irrigation system for overall decrease in poverty. 
1. Introduction 

Most of the poverty related studies, agriculture sector was always debatable, the majority of people in most developing countries living are in rural areas and most of them are engaged in agriculture sector directly or indirectly  therefore economists view that agriculture is the most effective way to reduce poverty. 

Agriculture can play vital role for poverty alleviation at rural, urban and national levels in four ways, i.e. through reducing the food prices, by employment creation, through increasing real wages, and by improving farm income. Most of the studies indicate that the “pro-poor role of agricultural growth can be dramatic, and much more effective than other sectors at reducing poverty and hunger in both urban and rural areas. Agricultural growth has strong and positive impact on poverty often significantly greater than that of other economic sectors”. Much of the work needs to be done for agricultural development. For example, access to land for production purposes is an essential requirement for the poor to enjoy the benefits of agricultural growth. The comprehensive agricultural support programs needs to be introduced to address the issues and problems in agriculture. Increasing the agricultural productivity perhaps remains the single most important determinant of economic growth and poverty reduction. Questions arise in this respect that whether agricultural productivity can be further increased, where it is most needed, and what part, if any; small scale farming will play in the future. Agricultural experts emphasize more the links between agricultural productivity and poverty. 
In Pakistan around two-third of the population live in rural areas and agriculture is a major source of livelihood to a majority of them. It contributes nearly 23 percent to the Pakistan’s Gross Domestic Product (GDP) while employing 42 percent of the labor force (Economic survey 2004-05). This simple fact suggests that agriculture contributes less to the national GDP relative to its size of population and labor force compared to other sectors of the economy. So on any living standard scale, people associated with agriculture fare low compared to other sectors. 

Like in other developing countries, poverty in Pakistan is largely rural phenomenon; therefore, development of the agriculture will be a principal vehicle for alleviating rural poverty. Empirical evidence suggests that higher growth in agriculture on a sustained basis had a lasting impact on poverty reduction in Asia. The recent global food crises, while creating difficulties for net food importing countries, is equally providing opportunities for developing countries like Pakistan to get their acts together and benefit from the current situation by giving more attention to agriculture.

The emerging economies have become more affluent as they have sustained higher economic growth in recent years. Such affluence is impacting the consumption patterns of households including a dietary change towards higher quality food such as meat and dairy products. As a result, the production of these items is rising globally. In Pakistan however, the livestock and dairy sectors have received little or no attention by the successive governments in the past despite the fact that it accounts for 52 percent of agriculture, 11 percent of GDP and affects the lives of 30-35 million people in rural areas. In order to achieve higher sustained growth in agricultural value added, it is the absolutely necessary to give due attention to livestock and dairy sector to achieve multiple objectives, such as, the objectives of attaining food security and poverty reduction.

Poverty is not only an effect but also a cause of low agricultural productivity.

Since most of the poverty-related suffering is found in rural areas of developing countries. It is necessary the poverty-alleviating efforts should be undertaken.

Furthermore, agricultural and rural development contributes significantly to the alleviation of urban poverty through strong income multipliers. Most of the rural poor depend on agriculture for their incomes— either directly or indirectly. Farmers, in turn, depend on productivity gains and reduced production risks to increase their incomes. Research and technology offer tremendous opportunities for reducing poverty through increased productivity and reduced production risks.
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Figure 1 shows the recent trends of growth rate of GDP. It has clearly seen from the figure 1 that there is both increasing and decreasing trends in growth rate of GDP. Figure 1 shows that in the year 2000-2001 growth rate of GDP sharply increases from 5.2224 in 1999-2000 to 21.2709. The figure 2 shows increasing trends in rural poverty from 1990-91 to 1993-94 then there be a slight decrease in rural poverty in 1994-95 to 1997-98. After this period rural poverty again tends to increase and reaches at maximum point in 2000-2001 and starts to decline.

Figure.3 
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Figure 3 shows increasing trend in total poverty from 1990-91 to 1993-94 then a little decrease in total poverty in 1995-96 to 1997-98. After this period total poverty in 2001-2002 and starts to decrease. Figure 4 shows increasing and decreasing trends of growth rate of agricultural GNP. Firstly growth rate of agricultural GNP increases in 1990-91 to 1991-92 then decreases to its minimum point in 1993-94 to 1994-95 then again increases and reaches at maximum point in 1995-96. 
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Objective of the Study:

This study is focused to analyze the following objectives. 

To investigate the impact of important agriculture inputs (fertilizers, improved seeds, water irrigation and agriculture credit) and rural poverty on the Gross Domestic Product. Analyzed the impact of rural poverty and other important regresses on the agriculture GNP. Find out the impact of important agricultural inputs on the poverty and finally to purpose suitable policy implication based on empirical findings.   

2. Literature Review

Jan, (2008) examined the major determinants of poverty in agriculture sector in Pakistan. For the period of 2001-02 and 2004-05. They have used OLS estimation approach for food consumption by using variables food items, fuel and utilities, housing, frequent-non-food items, consumption expenditure, utility calories per adult as the have estimated which was including demographic education employment, agriculture specific physical assets and infrastructure current consumption calculated remained consistent and comparable over time. They found that most of the coefficients and their respective signs were as per prior expectation and were statistically significant. They said that overall poverty is concentrated more in rural areas. Further more they emphasized that agriculture sector contributed more to national poverty as compared to other sectors. They mentioned that the importance of investment in increasing the productivity of land and livestock to help people in the agriculture and to invest in infrastructure for overall decrease in poverty.

Shah (2008) analyzed irrigation, agricultural productivity and poverty alleviation for Chashma Right Bank Canal (CRBC) Dera Ismail Khan NWFP, Pakistan. The primary data was collected from 139 households in seven selected villages using the cropped area, labor irrigations, fertilizers, income, consumption, and highest level of education gained by the farmers. He has used generalized ordinary least square estimation approach. He found that irrigation is one of the most significant factors affecting crops yield. The impact of CRBC has almost been the same on household savings as on their income and consumption. The saving of households has expanded more in irrigated area than un-irrigated area. Furthermore most of explanatory variables affect significantly the yields of various crops. Have played a crucial role in increasing the agricultural productivity except fertilizers. The author suggested that agricultural productivity has reduced the poverty not only in the command area but also of the adjacent areas. 

Waqar, (2007) analyzed impact of agriculture credit on growth and poverty in Pakistan (time series analysis through error correction model). They took the time series data for the period of 1973-2005 by using variables gross domestic product, irrigation water, agriculture credit, and numbers of tractors, fertilizers, agricultural gross domestic product, rural poverty, and total poverty. They have used generalized co integration estimation approach. They found that the gross domestic product depend on the irrigation water, agricultural credit, seeds, fertilizers, and tractors these variables contribute agricultural product which turn affects GDP and the elastic ties of irrigation water in short and long run were highly significant the agricultural credit elasticity with respect to the GDP was low in long run and high in short run. The fertilizer has long term effect, tractors have short term and seed has both long term and short term impact on GDP. The agricultural credit has a positive impact on the GDP and the impact of agricultural credit in reducing poverty is significant in both long run and short run.  

Peskett, (2007), analyzed biofuels, agriculture and poverty reduction. They found that the development of biofuels has potentially important roles to plays in poverty reduction through employment effects wider growth multiplies and energy prices effects. They mentioned that the distributional effects off biofuels development are crucial between producers and consumers and between food energy and surplus countries. Bio fuels impacts on rural livelihoods and poverty. They suggests that donors have significant rules to play at both global and national levels with technical and policy support.

Mkwambisi (2007) analyzed urban agriculture sector and poverty reduction: in Malawi. They took time series data for the period of 2004-05 by using the variables Lilongwe, Blantyre, male-headed household, female-headed household, low-income, high income, number of education, per school, primary education, secondary education, post-secondary education, and all households. They used ordinary least square estimation approach. They analyzed that urban farmer in agriculture sector. poverty they categorizing urban farmers of two types (i) poor, less educated, often female-headed households, who use urban agriculture as an insurance against income losses but employ skilled workers to support their livestock activities; and (ii) wealthier, often male-headed households that undertake urban agriculture for personal consumption and hire significant numbers of unskilled workers. On average, the households surveyed could support themselves entirely on the food they produce on urban agricultural plots the policy makers are not considering urban agriculture as a tool that can reduce poverty, for improving food security and create employment in developing countries.

Dhakal (2006) analyzed agriculture and environment: interlink with poverty dimension. She found that reducing poverty by implementing different projects and activities in agricultural sector also produced impact on environment. She said hat economic, social, political, and environmental factors are thought to be responsible for the poverty and there is interlinked between agriculture farming and environment. She suggested that to reduce poverty and enhance each agriculture project by investing more in this sector.
Hussain, (2006), examined the impact of small irrigation schemes for poverty alleviation in marginal areas of Punjab, Pakistan. They took the time series data for period of 2002-2003. By using poverty gap, poverty head account ratio applying ordinary least square estimation approach. They found that that irrigation was also reduce poverty. The access to irrigation through small-scale irrigation schemes must be encouraged to increase crop production in order to alleviate poverty. The land consolidation would improve the economies of scale for the installation of irrigation schemes. This would improve the agricultural productive potential of the Pothowar area and poverty estimates were found lower as compared to the other parts of the country. 
Andersen (2006) examined the impact of technological change in agriculture on poverty and armed conflict. They have used time series data for period of 1990-2002, by using variables per capita incomes, purchasing power parity annual growth rate in gross domestic product per capita, head count under Index for poverty gap, percentage of population undernourished, under-five malnutrition rates, average consumption ,primary completion rate, ratio of girls to boys in primary and secondary education in percent, under-five mortality rate, percentage of population with access to safe water, agricultural research expenditures in percent, index for political rights. They found that a large majority of the poor and malnourished resides in rural areas of developing countries and depends on agriculture directly or indirectly. He suggested that agricultural research to generate appropriate technology may help small farmers to escape form poverty  and together with investments in rural infrastructure has been and can continue to be an effective tool to fight against  poverty and, by implication, armed conflict and terrorism. He further suggested that full potential of agricultural research and technology to fight poverty, hunger, and conflict will only become reality if governments of less developing countries and international development agencies give it a much higher priority and allocate significantly more public funds.

Amani (2005) analyzed agriculture impact on poverty in Tanzania using non-traditional export crops. He suggested that in order to reduce the poverty it is necessary to increase the agricultural productivity. He viewed that growing competition in export and domestic markets require that farmers meet more stringent demand for grades and standards. More over farmer also need instruments, which help them to manage prices and market risks such as efficient targeted safety-net programs and market-based risk-management vehicles and futures price contracts. At the same time, if farmers are to become better integrated into today’s increasingly competitive markets, they must have technologies to help them to reduce production costs, improve quality, post harvest storage, and processing.

Anwar (2004) analyzed landlessness and rural poverty in Pakistan for the period of 1990-2001 using rural poverty and expenditures on all non-durables used as explanation variable for permanent income applies ordinary least square estimation approach. They found that poverty is strongly correlated with lack of land, which is the principal asset in rural economy of Pakistan. Not only the poverty gap but also the degree of inequality among the landless household was substantially high. They said that the highly unequal land distribution is the main cause of poverty in rural poverty and landlessness to agricultural land is the most important contributor to rural poverty in Pakistan. They suggested that a high concentration of land ownership and unfair tendency contracts are major obstacles to agricultural growth and alleviation of poverty. They concluded that both agricultural growth and poverty alleviation could be achieved, if land inequality is reduced and the tenants are protected by well-forced tenancy contract.  

Dar, (2003) analyzed role of modern science and technology in agriculture for poverty alleviation in South Asia. They found that around 70 percent of poor and food-insecure people reside in rural areas, although poverty and food insecurity appear to be growing in urban areas as urbanization proceeds apace in most of the developing countries. Productivity gains are essential not only for economic growth, but also for maintaining adequate food supplies for the growing world population. They suggested that to reduce poverty public investments are needed to facilitate agricultural and rural growth through: High yielding varieties resistant to biotic and abiotic stress factors, availability of reasonably priced inputs in time, strong extension services, dissemination of information improved infrastructure and markets, and primary education, health care and adequate nutrition. 

Khan and Nafees (2002) analyzed enhancement of agricultural production through sustainable and poverty alleviation in Kot Manazary Baba (Malakand Agency) Pakistan. They found that the sustainable agriculture is economically, environmentally and socially viable. The resource conserving technologies, local institutional structures and enabling external institutions that are all known to work for sustainable agriculture. The sustainable agriculture increase agricultural production with less cost and also protects environment from degradation and cost benefit study reveled that poverty could be effectively alleviated by adopting sustainable agriculture and would also lead to world for living.  

Hussain and Ishfaq (1997) analyzed dynamics of agricultural productivity and poverty in Pakistan. Taking time series data for periods 1968-1996, estimating index of agricultural production, and procurement support price index of agricultural commodities, agriculture consumer price index. They have used population for agricultural productivity, prices, and total food grains, total cropped area, labor force, fertilizer off-take, area irrigated by all resources, total tractor supply and total credit as explanatory variables disbursed for the determinants of agricultural productivity model applying ordinary least squares regression approach for estimation. They found that increases in agricultural productivity have alleviated poverty in Pakistan but not to the extent to which the negative forces of a high population growth and increasing food prices have worsened its incidence. They said that price has a much more powerful adverse impact on poverty than agricultural productivity has in its alleviation and the population not only raises the price levels through time but also put employment pressure on both urban and rural sector leading to greater poverty. 

3. Methodology

We have used four models to estimate the impact of agriculture on poverty in Pakistan. In model 1, we have used GDP as dependent variable and water irrigation, seeds, fertilizers, agricultural credit and rural poverty as explanatory variables. In model 2, we have used agricultural GDP as dependent variable. In model 3, we have used poverty as dependent variable while the independent variables are irrigating water, seeds, fertilizers, number of tractors and agricultural credit. Because these are better measures for estimating impact of agriculture on poverty as Hussain, (2008) mentioned in their studies.
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Where

LGDP= log of Gross domestic product

LAGDP= log of Agricultural Gross Domestic product

LPO= log of Total Poverty

LRPO= log of Rural Poverty

LWAL= log of Irrigating water

LCS= log of Agricultural Credit

LNT= log of Number of Tractors

LSD= log of improved Seed

LNTR= log of Number Fertilizers

Data and Sources:

This study covers the period from 1990-2007 for Pakistan. We have taken the log of the data to reduce variation in the data. Eviews and excel are the main statistical software for estimation purpose we have employed. Agriculture Statistics of Pakistan. 
Variables Construction: 
a) Gross Domestic Product.
Gross Domestic Product (GDP) as the market value of final goods and services newly produced within a nation during fixed period of time.

b) Agri-GNP.
Agricultural share in Gross National Product

c) Rural Poverty.

Most rural poor people depend on agriculture for their livelihoods. Many have inadequate access to basic services such as safe drinking water, primary health care, education and other social services.

        d) Total Poverty

Poverty is deprivation of those things that determine the quality of life, including                                                                         food, clothing, shelter and safe drinking water, but also "intangibles" such as the opportunity to learn and to enjoy the respect of fellow citizens.
       e) Number of Fertilizers.

Fertilizer is one of the key inputs to agricultural production helps in increasing crop yield. 

f) Number of tractor.

Tractors are important agricultural machinery to increase the agricultural production.

g) Improved seeds.

Seed is the most effective input for improving agricultural productivity because the effectiveness of all other inputs mainly depends on the potential of seeds.

h) Water irrigation.

Efficient irrigation system is a pre-requisite for higher agricultural production. It helps to increase the crop intensity.

i) Agri-credit.
        Agricultural credit provide financial resources to the farming community for purchase of primary inputs like fertilizes, seeds, machinery etc. government as considers it as an important instrument for achieving higher production.

Table 1: Definition, source and units of measurement variables used in regression.
	Variables
	Definition 
	Units of measurement

	GDP

FRT

NTR

SEEDS

WR

AC

PO

RPO

AGGNP
	Gross Domestic Product.

Number of fertilizers

Number of tractors.

Improved seeds.

Water irrigation.

Agricultural credit.

Total poverty.

Rural poverty.

Agricultural gross national product.
	Billions

Thousands tones

Thousands tones

Thousands tones

Area in million hectors

Millions

Head count ratio

Head count ratio

Rs. million




Source : Agriculture Statistics of Pakistan, Economic Survey of Pakistan and Federal Burro of Statistics of Pakistan (various issues) 

4. Results and Discussion

Prior to estimation, a test of unit root is applied to the series to check whether the data is stationarity or not. We have used Augmented Dickey Fuller for this purpose taking null hypothesis tested is that the variable under investigation has a unit root against the alternative that it does not.

The test shows that   fertilizer is stationary at level so we reject the null hypothesis of unit root at level for this variable. While all other variables are stationary at first difference, so we reject the null hypothesis at 5% critical level for number of tractors, agri-credit, water irrigation, improved seeds, GDP, agricultural GNP. 
HO= Series are stationary.                                       
H1= Series are not stationary.
Table-1 Results of Unit Test

	Variables


	Lags
	                Level
	Lags
	First Difference 

	
	
	Intercept
	Intercept & trend
	None 
	
	Intercept 
	Intercept & trend
	None 

	frt
	0
	4.0905*

(3.08)
	3.9672*

(3.76)
	2.9455*

(1.96)
	0
	6.2130*

(3.08)
	6.1785*

(3.76)
	3.4645*

(1.96)

	seeds
	0
	1.4262

(3.08)
	2.4849

(3.76)
	1.4159

(1.96)
	0
	3.8920*

(3.08)
	3.8650*

(3.76)
	3.4925*

(1.96)

	ntr
	1
	1.6195

(3.08)
	4.1613*

(3.76)
	1.1809

(1.96)
	0
	4.0242*

(3.08)
	3.8242*

(3.76)
	3.7524*

(1.96)

	wr
	0
	0.7759

(3.08)
	2.7766

(3.76)
	10.5029*

(1.96)
	0
	4.2207*

(3.08)
	4.1593*

(3.76)
	2.6851*

(1.96)

	ac
	0
	4.8154*

(3.08)
	2.8859

(3.76)
	1.7143

(1.96)
	0
	4.6033*

(3.08)
	4.4033*

(3.76)
	3.6827*

(1.96)

	po
	1
	2.1791

(3.08)
	1.8495

(3.76)
	0.4103

(1.96)
	1
	2.0775

(3.08)
	2.4272

(3.76)
	2.1617*

(1.96)

	rpo
	1
	2.0037

(3.08)
	1.3239

(3.76)
	0.0878

(1.96)
	0
	2.9094

(3.08)
	3.8842*

(3.76)
	3.0335*

(1.96)

	agrgnp
	0
	0.9605

(3.08)
	1.9417

(3.76)
	5.2513*

(1.96)
	0
	5.0277*

(3.08)
	4.9445*

(3.76)
	2.1729*

(1.96)

	gnp
	0
	0.3667

(3.08)
	2.9686

(3.76)
	9.8696*

(1.96)
	0
	4.1662*

(3.08)
	3.9963*

(3.76)
	1.1700

(1.96)

	gdp
	0
	0.7759

(3.08)
	2.7766

(3.76)
	10.5029*

(1.96)
	1
	4.0125*

(3.08)
	3.8579*

(3.76)
	0.7879

(1.96)


Note: * denote the rejection of null hypothesis at 5 % level of significance.

Results of OLS Estimation: 

We have estimated three models by taking GDP, Agricultural GNP and Poverty as dependent variables in order to see the impact of agriculture on poverty.

Model 1:

 LGDP = f1 (LSD, LFRT, LNTR, LAC, LRPO)

Table 2: Independent Variable: GDP

	Variables
	Coefficients
	Standard Error
	t-Statistics
	Prob

	C
	-3.3803
	0.7752
	-4.3603
	0.0011

	FRT
	0.8212
	0.3953
	2.0775*
	0.0620

	NTR
	0.011
	0.0746
	0.1476
	0.8853

	SEEDS
	0.2361
	0.1275
	1.819**
	0.0910

	RPO
	-0.1483
	0.1587
	-0.9338
	0.3704

	AC
	0.0685
	0.0940
	0.7283
	0.4901

	R2
	0.99992
	F-Statistics
	287.22
	

	Adjusted R2
	0.9889
	Prob(F-Statistics)
	0.0000
	

	DW

LM test

(F-stat.prob.)
	1.5904

0.42722
	
	
	


           Note; *, ** indicates significance at the 5 and 10 percent level.

In model 1, we have taken GDP as dependent variable and improved seeds, number of tractor, number of fertilizer agriculture credit and rural poverty as explanatory variables. The results showed in the Table.2 are generally satisfactory in the sense that signs of the co-efficient are mostly as expected and they are statistically significant at the usual levels of significance. We found a positive and significant relationship between fertilizers and GDP, implying that higher fertilizers are associated with higher GDP. The estimated coefficient (0.8212) implies that one unit increase in fertilizer leads to 0.82 percent increase in GDP per annum. The result seems to support the proposition developed earlier that fertilizers had positively contributed to GDP in Pakistan during 1990-2007. Thus the fertilizers may be an important prerequisite for accelerating the agricultural productivity and alternatively share in GDP.

The estimated positive coefficient of numbers of tractors (0.0112), indicates that one percentage point increase in number of tractors increases GDP by about 0.0112 percent per year. This finding tends to support the notion that higher number of tractors leads to the higher GDP. The estimated co-efficient of agri-credit (0.0685) which indicates that an increase in agri-credit by one percent raises GDP by 0.0685 percentage per year.

Coefficient of improved seed (0.2361) indicates that there is positive relationship between improved seed and GDP. Results indicates that there is negative relationship between rural poverty and GDP as estimated coefficient of rural poverty (-0.6306) shows that one percent increase in rural poverty decreases 0.6306 percent GDP per year.

Furthermore R2 and adjusted R2 show the explanatory power of the model. The value of R2 0.9999 indicates that our model is explaining 99 percent variations in GDP. While adjusted R2 shows that after considering degree of freedom our model explains 98 percent variation in GDP. F-statistics shows that overall goodness of fit of the model 1. A probability of F-statistics (0.000) indicates that our model is best fit. It also shows the significance of model. In order to test the autocorrelation in our model we have used Durban-Watson statistics a value of (1.59) indicates that there is evidence of the presence of autocorrelation in our model. Thus in order to remove autocorrelation from our model we have used langrage multiplier (LM) test. The results showed that there is no evidence of autocorrelation in our model because the estimated value of prob (F-statistics) 0.42722

Model 2:
LAGDNP = f2 (LSD, LFRT, LAC,LWR, LRPO)
In the model 2, we have taken agricultural GNP as dependent variable taking improved seeds, number of fertilizers, water irrigation, agriculture credit and rural poverty as explanatory variables.

Results are show in Table 3. It indicates that there is a positive and significant relationship between improved seeds, number of fertilizers, water irrigation, agri-credit and Agri GNP. And negative relationship between rural poverty and Agriculture GNP.

The estimated coefficient of improved seed (0.1649) implies that an increase in improved seeds by one percent raises Agri GNP by 0.1649-percentage point per year. The result shows that estimated coefficient of fertilizer (1.0232) shows that an increase in fertilizer increases Agri GNP by 1.0232 percent per annum. The estimated coefficient of rural poverty is (-0.6475), implies that an increase in rural poverty reduces Agri GNP by 0.6475 percentage point per year.
Table: 3 Dependent variable: AGGNP

	Variables
	Co-efficient
	Standard Error
	t-Statistics
	Prob.

	C
	-7.9681
	1.5401
	-5.1713
	0.0002

	Seeds
	0.1649
	0.1509
	1.0929**
	0.2959

	FRT
	1.0232
	0.4973
	2.0574*
	0.0621

	WR
	7.1802
	2.0380
	3.5232*
	0.0042

	AC
	0.1122
	0.1639
	0.6893
	0.5070

	RPO
	-0.6475
	0.2079
	-3.0862
	0.0094

	R2
	0.9798
	F-Statistics
	145.1880
	

	Adjusted R2
	0.9730
	Prob.(F-Statistics)
	0.0000
	

	DW

LM test

Prob(F-statistics)
	1.7327

0.8979
	
	
	


Note; *, ** indicates significance at the 5 and 10 percent level.

Water irrigation is the most important factor to accelerate Agriculture GNP as the estimated coefficient of water irrigation (7.1802), shows that one percent increase in water irrigation increases Agriculture GNP by 7.1802 percentage point per year.

Furthermore R2 and adjusted R2 show the explanatory power of the model. The value of R2 0.9798 indicates that our model is explaining 98 percent variations in GDP. While adjusted R2 shows that after considering degree of freedom our model explains 97 percent variation in GDP.

F-statistics shows that overall goodness of fit of the model 1. a probability of F-statistics (0.000) indicates that our model is best fit. It also shows the significance of model. In order to test the autocorrelation in our model we have used Durban-Watson statistics a value of (1.73) indicates that there is evidence of the presence of autocorrelation in our model. Thus in order to test autocorrelation in our model we have used langrage multiplier (LM) test. The results showed that there is no evidence of autocorrelation in our model because the estimated value of prob (F-statistics) 0.8979.

Model 3:

LPO= f3 (LSD, LWR, LAC, LNTR, LFRT)

In the model 3, total poverty has taken as dependent variable and improved seeds, number of tractor, number of fertilizer, water irrigation and agriculture Results in Table 4 shows negative relationship between total poverty and number of tractors, fertilizers, and water irrigation. Also indicates a positive and significant relationship between total poverty and agri-credit, improved seeds.

The estimated co-efficient of number of fertilizer (-0.6342) implies that a one percent increase in fertilizer decreases total poverty by 0.6342 percentage per year. The estimated co-efficient of number of tractor (-0.1753) indicates that a one percent increase in number of tractors leads to reduce total poverty by 0.1753 percentage per year. The estimated co-efficient of water irrigation (-2.6180) implies that one percent increase in water irrigation leads to reduce total poverty by 2.6180 percentage per year.

Table 4: Dependent variable PO

	Variables
	Co-efficient
	Standard Error
	t-Statistics
	Prob.

	C
	5.6316
	1.5329
	3.6738
	0.0037

	FRT
	-0.6342
	0.6106
	-1.0388**
	0.3212

	NTR
	-0.1753
	0.1218
	-1.4385**
	0.1781

	WR
	-2.6180
	2.2548
	-1.1611**
	0.2720

	AC
	0.2732
	0.1409
	1.9378**
	0.0787

	Seeds
	0.3992
	0.1814
	2.2006*
	0.0500

	R2
	0.5749
	F-statistics
	2.9755
	

	Adjusted R2
	0.5817
	Prob F-statistics
	0.016
	

	D.W

LM test

(F-stat.prob)
	1.5719

0.8217
	
	
	


            Note; *, ** indicates significance at the 5 and 10 percent level.

Further more the estimated co-efficients of agri-credit and improved seeds are (0.2723) and (0.3992) respectively shows that a one percent increase in both agri-credit and improved seeds leads to increase total poverty by 0.2723 and 0.3992 percentages per year.  

Furthermore R2 and adjusted R2 show the explanatory power of the model. The value of R2 0.5749 indicates that our model is explaining 57 percent variations in GDP. While adjusted R2 shows that after considering degree of freedom our model explains 58 percent variation in GDP.

F-statistics shows that overall goodness of fit of the model 1. a probability of F-statistics (0.016) indicates that our model is best fit. It also shows the significance of model. In order to test the autocorrelation in our model we have used Durban-Watson statistics a value of (1.57) indicates that there is n evidence of the presence of autocorrelation in our model. So in order to test autocorrelation in our model we have used langrage multiplier (LM) test. The results showed that there is no evidence of autocorrelation in our model because the estimated value of prob (F-statistics) 0.8217.

5. Conclusion and Policy Implications

The present study has investigated the relationship between poverty and agriculture sector considering the time period (1990-2010) using variables GDP, total poverty, rural poverty, fertilizers in-take, tractors used in agriculture sector, improved seeds, water irrigation and agriculture credit. The multiple regression analysis has been done for estimation purposes.
The main objective of this study was to see impact of agriculture on the poverty. Our results show that there is positive relationship between agriculture inputs and GDP, which means that increase in productivity of inputs leads to increase GDP and negative relationship between rural poverty and GDP indicates that rural poverty decreases GDP. We also examined the relationship of agriculture GDP with agriculture inputs and results showed that positive relationship exists, which means increase in agriculture inputs, increase agriculture GDP conditioned that the full and efficient utilization of inputs include the fertilizers, machinery, agriculture credit and agriculture labors, while the negative result is obtained in case of poverty agriculture inputs relationship, for example, increase in fertilizers, improved seeds, water irrigation and number of tractors leads to increase agricultural productivity and decreases poverty. Only agriculture credit has positive relationship with poverty. One of the reasons may be that if the farmers borrow loans they will become poor. Hence to increase the agriculture productivity we must have to provide fertilizers, improved seeds, number of tractors, better irrigation system at reasonable rates to farmers in order to improve the crops yield for best agricultural productivity that decrease the poverty and increases GDP.     

To alleviate poverty and enhance agricultural productivity the government of Pakistan should enhance the productivity of the agricultural sector through the provision of the required inputs, which would speed up the productivity process. These inputs range from efficient provision of easy credit to the small farmer, availability of fertilizer, tractor and seeds, improvement in the effectiveness of the vast irrigation system, and finally farmer education. Furthermore, the high rate of population growth needs to be checked in order for the increased agricultural productivity to have any significant effect on poverty. 

Any effort to alleviate poverty in Pakistan needs a focused attention to this sector because of the bulk of the population attached to this sector and the reliance of other sectors on it through backward and forward linkages. The results indicate the importance of increasing the productivity of fertilizers, number of tractors, seeds and water irrigation system for overall decrease in poverty. 
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Figure 5 shows negative relationship between growth rate of agricultural GNP and total poverty. Figure 5 illustrates that when agricultural GNP reaches at maximum point in 1995-96 the total poverty reaches at minimum point.
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